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LINCOLN: 

His Path to the Presidency 

By Dr. Albert Shaw 

The hates, the ambitions, the struggles, the beloved causes, the 
forgotten victories of the greatest men in this country’s history are now 
brought to life for you in two volumes containing 500 contemporary 
cartoons and other illustrations—the vivid pictorial expression of the 
time. 

Hidden away for years because of their biting ridicule — some of these cartoons 
are now published for the first time. For a quarter of a century, Dr. Shaw per¬ 
sonally and with the aid of his staff at the Review of Reviews has been engaged in 
assembling these extraordinary political caricatures — years of laborious search, 
volumes of correspondence, exploring missions to various parts of the country 
and finally the painstaking arrangement of a mass of material to give you an 
accurate, closely related account in picture. 

Here at last, is the story of a New Lincoln 

Not Lincoln the hero — not the school- Nothing can bring back the fire and 
boy idol who rose meteor-like from vividness of those dangerous days like 
dull obscurity to the highest position this brilliant array of cartoons — made 
in the land. No, here is the real Lin- by artiils of Lincoln s time^ about the men 
coin, keen, resourceful, trained for and issues of his time, for the feofle of his 
years in the school of hard knocks — time. It is your privilege to have the 
a man who must stand the gaff and years rolled back, to see and possess 
ridicule of public life and wait pa- these stirring pictorial souvenirs, to 
tiently in spite of disappointment and have them accurately interpreted by the 
heartache — the spirit that conceived splendid text of Dr. Shaw. This is your 
great truths and eventually saw them cnance to own a first edition of one of 
established. the most unusual books ever published. 




SPECIAL The whole limited First Edition of Lincoln: His Path to the Presidency is to 
14 PRICE go to friends of the Review of Reviews, especially to new friends who are 
OFFER know for the first time the satisfaction of reading a dear, concise 
news story of all that’s going on in the world. The Review not only 
gives you a» interesting, well-illustrated account of national affairs, political trends, 
social problems, foreign developments and trade relations, activities of business and 
finance, buf it interprets this mass of news in practical terms for the busy man or 
woman. Yotf haven t time to read all the books and magazines on the market — the 
Review will give you the sifted substance of all that's most worth while in the world 
of print. ART, TRAVEL, SCIENCE, BOOKS, RELIGION, EDUCATION, SPORT, 
and PERSONALITIES — the Review of Reviews is like a monthly chat with an old 
friend who knows all about everything. 


R eview 

^Reviews 


HWIBW OF IttVlEWS OORP.. SA 1.3t> 
<0 Filtli fhm Yotk City 

•«t of Uncolnt Hi* P«th 
Rod «»t«r my name for one 

tnoim tlMKRaftier, l return 

Syi at Four and cancel alt 



AUTOGRAPHED EDITION 

The First Edition of this valuable work is offered at a special low 
price, far lower than they will later be sold in the shops. 
Furthermore the author has agreed to personally auto¬ 
graph all sets of this first edition This is your spe> 
cial opjwtuiiity to obtain these two de luxe 
volumes and the next 12 issues of the world’s 
leading monthly news magazine for only 
$7.00. THE COUPON OPPOSITE 
BRINGS YOU YOUR FIRST ISSUE 
OF THE RHyiEW OF REVIEWS 
AND THE BOOKS FOR 10 DAYS’ 
FREE EXAMINATION. If not sat- 
isfied you may return them at our 
expense. 
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Why should 

you be 
interested 
in the world’s 
largest 
turbine? 





Because you are interested in the 
amount of your monthly electrical bill; 
and because by making steam turbine- 
generators constantly more efficient, the 
General Electric Company has helped 
electrical companies to produce more 
electricity from every ton of coal. 

1'his turbine is one big reason why 


electricity has continued to be cheap 


these years when the price of almost 


everything else has increased. 


1 ou will probably never have occasion 
to buy a giant steam-turbine. But you 
do need many of the electric conveniences 
listed below. And the same research, 
experience, and skill which develop 


these big turbines are employed 


building the smallest fan or electric lamp. 




W 




For the Home —General Electric and its associated 
companies manufacture a complete line of electric 
products and appliances, including Edison and Na 
tional MA/DA lamps, G-R refrigerators, G-E fans, 
G-E and Premier vacuum cleaners, G-E wiring sys¬ 
tems, Edison Hof point ranges, percolators, toasters, 
and other Horpoint products, Thor washers and 
ironers, and Tclcchron electric clocks. 




For Industry —Several thousand electric products 
and appliances, including generating and distribute 
ing apparatus, motors, electric heating apparatus, 
street lights, flood lights, traffic lights, airport lights, 
Co(jper Hewitt lights, Victor X-ray apparatus, mo¬ 
tion picture apparatus, Carboloy cutting tools, elec¬ 
tric locomotives and equipment, and street railway 
equipment. 


GENERALJELECTRIC 


|OIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY 




SATURDAY AT Q P,M., E.8.T., ON A NATION-WIDB H.B.C. KETWORK 
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The Universe 
Around Us 

By Sir James Jeans, 

Cambridge University 

W RITTEN in a style the aver¬ 
age man can understand, Sir 
James, while recognized as one of the 
most famous and ablest cosmological 
thinkers, is able to enhance his sub¬ 
ject and fascinate the reader by his 
presentation. Other scientists readily 
concede his ability in this line as well 
as his standing in science. This work 
will stir profound thought in the 
reader who likes to think; its scope 
is as broad as the universe, extending 
from microcosm to macrocosm. 

$4.70 postpaid 


Physics for 
College Students 

By A. A. Knowleton, Ph. D. 

W E all have occasion to look up 
questions in physics and it is 
usually the case that we want a 
reference which will explain in under¬ 
standable terms without intricate 
details or extended mathematical 
formulae. Just such treatment will 
be found in this text, which is un¬ 
usually clear, concise and conclusive. 
A valuable work for the reference 
library. $3.90 postpaid 


Handbook of 
Chemistry and Physics 

By C. D. Hodgman and 
N. A. Lange 

Qase School of Applied Science 

A SPLENDID selection of sub- 
jects embracing Mathematical 
Tables, General Chemical Tables, 
Properties of Matter, Heat, Hy- 
grometric and Barometric Tables, 
Sound, Electricity and Magnetism, 
Light, Miscellaneous Tables, Defini¬ 
tions and Formulae, Laboratory Arts 
and Receipts, Photographic Formulae, 
Measures and Units, Wire Tables and 
Problems. For the most part these 
tables were compiled for this work, 
making it unique in many respects. 
Lamp leather binding. 

$5.20 postpaid 


A History of 
Mechanical 
Invention 

By A. P. Usher 

Asso. Prof, Economics, Harvard 

I T is a curious fact that this branch 
of the Arts has fewer histories or 
records of accomplishment than any 
other. Yet it is a fact that this is one 
of only three works of importance— 
one at least of which has been out of 
print for many years. Realizing this 
fact the author ably supplements the 

°^*'®*^* $5.00 postpaid 
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Looking Ahead 
With the Editor 

Needed: A Bigger Merchant Marine 

I N an article soon to be published, Herr, Vice- 

chairman of the Board, Westinghouse Elec, and 
Mfg. Co., discusses the vital relationship between ships 
and American prosperity. He says that we have been 
“slipping back into our old position of almost com¬ 
plete dependence on foreign ships for handling our sea¬ 
borne commerce,” and urges development of wider 
markets, the building of more ships to handle our com¬ 
merce, and public support of a bigger merchant marine. 

How Old Is the Earth ? 

B y measuring the rate of decay of radium contained 
in Yellowstone Park geysers, scientists have esti¬ 
mated the time that has elapsed since ice extended 
down to these geysers during the Great Ice Age. In a 
like manner, uranium, which has a much slower rate of 
disintegration, may be used to estimate the age of the 
earth’s crust wherever it is present. You may read of 
this interesting and valuable research in an early issue. 

Another “Lost City of Nevada” 

S cientists feel confident that many secrets of 
ancient Pueblo Indians lie buried in the earth of 
southeastern Nevada. At Mesa House, relics and 
artifacts tell a mute and colorful yet pathetic story of 
how these peace-loving Indians lived, worked, pro¬ 
gressed, held their own against warlike tribes by build¬ 
ing on plateaux, and finally surrendered to superior 
strength. Look for the coming story on Mesa House. 

Vastly Improved 

T he Chicago Civic Opera House and Civic Play¬ 
house, recently completed, is said to have the 
finest mechanical stage equipment of any house of its 
kind in the world. A forthcoming article will describe 
its entirely new lighting system which is so arranged 
that the lighting director can view lighting effects from 
a concealed position, its hydraulically operated traps 
and bridges, and, in fact, all its excellent features. 

Running Horses 

W HO really invented the “movies?” Few people, 
even among those who have a hazy notion that 
running horses had something to do with the invention, 
would connect the name of Leland Stanford with the 
early experiments. An article ready for release tells of 
the first “flippack” photograph “movies” made on 
Stanford’s stock farm, the many interesting details 
of problems encountered, and the later developments. 

Every Issue Fully Illustrated 

Read this magazine carefuUy. If you like it, you 
will like succeeding issues also. Better make sure 
of getting it regularly every month. A subscription, 
costing only four dollars, brings IX issues to you. 


Among Our 

Contributors 


G. F. Kettering 

F ew men today can 
show a record of 
achievement in indus¬ 
trial research compara¬ 
ble to that of Mr. Ket¬ 
tering. Born on a farm 
in Ohio, he was gradu¬ 
ated from Ohio State 
University in 1904, and 
received a degree of Doc¬ 
tor of Science from the 
University of Michigan 
in 1928. Going to Dayton years ago, he 
organized the Dayton Engineering Laborato¬ 
ries to manufacture Delco starting, lighting, 
and ignition systems which he invented. A 
vice-president of General Motors Corpora¬ 
tion, he is also an executive in other large 
companies, and is a member of a number 
of engineering associations and societies. 

William F. Sturm 

C ONVERSANT with the policies and 
aims of the Indianapolis Speedway 
since its construction in 1909, Mr. Sturm 
was a member of the Contest Board up to a 
year ago. As a writer on racing matters, he 
has long since won his spurs, having con¬ 
tributed articles to such magazines as The 
Saturday Evening PoeU Liberty, and others. 

Roswell H. Ward 

M r. ward is one of the pioneer advo¬ 
cates of the aviation Diesel engine. 
For some time he was associated with the 
former Army Air Service research establish¬ 
ment at McCook Field and with the Curtiss- 
Wright interests, and has been a prolific and 
far-seeing journalistic interpreter of the 
Diesel in its land, sea, and air applications. 

Aristid V. Grosse 

W E who live on the peaceful side of the 
globe may find it exceedingly diffi¬ 
cult to believe that any serious scientific re¬ 
search could be pursued in war-torn China, 
yet the article by Dr. Grosse on page 42 in¬ 
dicates that such is an actuality. China 
is an immense country in which a war or 
two is easily lost; and Chinese institutions 
“carry on“ in spite of them. Taking occi¬ 
dental scientific thought as its background, 
the orient is laying the foundations of a 
future age of science of its own, and—who 
knows—it may be more brilliant than ours! 
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A Record of Development 

Unsurpassed in History 

J UST 80 long as Southern California continues to enjoy its delightful 
year ’round equable climate, and other living advanUges; and just 
so long as human nature remains as it always has been ... people 
will continue to flock to Los Angeles County. 

It is but necessary to study indices of the past to see that this area must 
inevitably become one of the greatest consumer markets of the world. 
Today, it is by far the largest concentrated market on the Pacific Coast. 

And it is substantially increasing its lead every year. 

Industrialists who are entrusted with the de'Stinies of great manufact' 
wring plants and who must consider the economics of production, dis* 
tribution and markets, are bound to realize the importance and the 
good business of locating plants in Los Angeles County to serve this 
great metropolitan area .... and the whole Pacific Coast.... and to 
develop the tremendous virgin export markets of the Far East. 

Inquiries are invited regarding manufacturing and market ad* 
vantages and opportunities in Los Angeles County, Addresst 
INDUSTRIAL DEPT. LOS ANQELES CHAMBER OF COMMERCE* 

Industrial LOS ANGELES COUNTY 


Industrial 

Power Rates with load 
factor discount, as low 
as %c per ICW. Hour. 

He * * 

Natural Qas at 20c 
per million B.T.U*s. 
Oil at l6^Ac per 
million B.T.U^s. 

Hi * * H> 

Abundant Open Shop 
Contented Labor 

« Id « 

Low Building Costs 
and maintenance and 
high labor efficiency 
due to mild climate 
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Reginald A. Fessenden 


PROFESSOR REGINALD A, FESSEN- 
* DEN has been awarded the Scientific 
American Medal for Safety at Sea by the 
American Museum of Safety, who appointed 
an extremely technical committee composed 
largely of naval officers, captains of vessels, 
and naval architects. Eighty competitors 
from 13 countries strove to win the famous 
gdd medal which is so rarely bestowed. 
Professor Fessenden’s achievement in devices 
for protection to life at sea won overwhelm* 
ing recognition. Bom in the Province of 
Quebec on Oct. 6,1866, Professor Fessenden 
was employed at the Edison machine works 
an 1886 and 1887 and for three years there¬ 


after was head chemist of the Edison labora¬ 
tory. Later he was Professor of Electrical 
Engineering at Purdue University and 
Western University of Pennsylvania. He 
was special agent of the Weather Bureau 
from 1900 to 1902 and general manager of 
the National Electric Signaling Company 
from 1902 to 1910. Since then he has been 
consulting engineer of the Submarine Signal 
Corporation of Boston. Owing to illness, 
Professor Fessenden was unable to receive 
the medal personally at the Union League 
Club on November 7th, so his son officiated 
in his stead. Everyone will wish Professor 
Fessenden a speedy recovery and long life. 















iwtn<>i) V Lluyd phiiU>grat>h> YoMmita 


Yosemite's Winter Finery 

T he cold of winter evenings turns the spray canyon walls, the ice melts off in chunks that 
of Upper Yosemite Falls, which has a drop accumulate at the base of the falls. ITie ice piles 
of 1480 feet, into ice that coats the entire cliff up during the winter so that sometimes by 
face. When the sun strikes this section of the March 15, the ice talus cone is 250 feet high. 
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“HOW FAR THAT LITTLE CANDLE THROWS ITS BEAMS** 

Unlike Portia’s candle, automobile lights must bo controlled. Here we have the interior 
of a headliaht tdatitif room where reflector types are tested for glare, strength and direction 
of beam, hdght above ground, et cetera. Am actual car, in laboratory background, is used here 




Research Made Your Motor Car 

The Car of Today Is a Vast Improvement Over That of 1920* 
Constant Research and Development Made It Possible 

By C. F. KETTERING* 

Vioe*Presi<fent of Otn^rml itfotcve Corpormt^on, mnd G^nnzmt Dtreotor of tho Roaomroh LmbormtorioB 


S uppose that ten years ago a 
brand new automobile, 1920 
model, had been sealed up in a 
glass case. Suppose also that 
the seal was such a good one that noth¬ 
ing at all has happened to the car 
with time, but that it is in perfect 
condition today—not a speck of rust; 
not a bit of tamiah. The price of the 
car was 1600 doUars In 1920. What 
would you give for it how? 

Before you decide, look the ear over 
pretty carefully. You will see that it 
does not have four-wheel brakes, nor 
balloon tires, nor Dueo finish. It is 
painted all in black, with no relieving 
color, except for some stripes of yellow. 
It has no air cleaner, no oil filter, no 
ventilator in the crankcase, no fuel 
pump, and no shock absorbers. You 
should know also that, although the 
engine is almost the same siae as that 
in the present model of the equivalent 
make, its power is much lower; the 
car will not pull hills as well nor run 
as fast. But then srou would not want 
to (hive it so fast anyway, for it does 
not steer as easily, the en^ne does not 
run as imoothly, and" the whole car 
dose not ride nearly as comfortably as 
the iii t^texdate toodel does. 

OOr Contributor*." p*** s. 


Now that you know all this, what 
do you bid for the car? It is safe to 
say that you would not pay over 600 
dollars for it. But why not? This is 
not a “used” car. It is just as good as 
it was the day it was made. This car 
sold readily for 1500 dollars in 1920. 
Why is it worth only one third as much 
to you today? 

T he answer is that that differential 
of 1000 dollars is the figure 
at which you, as a representative 
customer, reckon the value of the 
research and the engineering work of 
the past few years. The difference is 
not that the early car is any worse to¬ 
day than it was in 1920, but that the 
present car is so far superior to it that 
people think it is a thoxisand dollars 
better. And in that judgment they 
are not mistaken. 

The National Research Council re¬ 
cently sent a questionnaire to a large 
number of American manufacturers, 
asking about their activities in re¬ 
search. An analysis of nearly 600 of 
the replies received showed that 52 
percent of the manufacturers do some 
industrial research. Now it is certain 
that, if such a census were taken within 
the automobile industry alone, the per¬ 


centage would be much higher. The 
motor car industry is unique in that 
every manufacturer who expects to 
stay in the business must be constantly 
experimenting and improving his 
product. And therein lies one of the 
outstanding reasons why the automo¬ 
bile industry has gone forward by 
leaps and bounds. It is certainly true 
that so far as the motor car business 
is concerned there are no park benches 
for it to rest on. There is only one 
place where park benches may be 
found, and that is immediately in front 
of the undertaker’s office. 

The opinion is sometimes heard that 
the yearly bringing out of new and 
improved models of cars is a bad 
thing for the public, and therefore 
for the industry. This opinion was 
expressed to me not long since by a 
man who had just been into an auto¬ 
mobile sales-room to look at a new 
model of the car he had been driving. 

“I was tremendously impressed with 
the new car,” he said. “It was beau¬ 
tiful. The advance made was quite 
marvelous. The only thing that made 
me sore was that they would not'allow 
me within 200 dollars of what I ex¬ 
pected on my old car. The thing that 
you did in bringing out that new model 






M 

was to depreciate 200 dollars worth 
every one of the cars you made last 

yeBT.'* , 

‘‘You are wrong in that/' I replied. 
“Did we put so much as a scratch on 
the paint of your present car? Did we 
harm a bearing or score a cylinder? 
Did we break a spark plug? Did we 
punch a hole in your gasoline tank 
between last night and this morning?” 

“No, I'll admit that you didn't do any 
of those things/' he answered. 

“But you say we depre¬ 
ciated your car to the ex¬ 
tent of 200 dollars between 
yesterday and today,” I con¬ 
tinued. “No, we did not 
de-preciate your car. What 
we did was to ap-preciate 
to the extent of 200 dollars* 
worth your idea of what a 
car ought to be. All we did 
was to show you an auto¬ 
mobile so far superior to your 
old one in several particu¬ 
lars that, despite the fact that 
you are complaining about 
the allowance on your old 
car—which, after all, is 
merely what someone else is 
willing to pay for it—you are 
going to buy the new car 
anyv^ay, aren*t you?” 

“Sure,” he replied. 

“'T^HEN you have learned 

X that it is worth 200 
dollars to have a change of 
mind,” I said. “If we had 
not elevated your mental 
idea of what an automobile 
should be, you would not 
have bought a new car, would you?'' 

“No.” 

“Then, we would not make the new 
car, the steel mill would not produce 
the steel, the paint factory would not 
make the paint, the textile mill would 
not weave the cloth, the tire factory 
would not manufacture the tires, the 
glass mill would not make the glass, 
the railroad would not haul the freight 
—and then business would not be so 
good.” 

The relationship of industrial re¬ 
search to the automobile is a very in¬ 
timate one, for it is only as a result of 
an immense amount of research and 
experimentation that we have the 
automobile at all. The motor car is 
said to have been made possible by 
three things: rubber, alloy steels, and 
petroleum. That is the truth, per- 
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to put electric lights on automobiles. 

We all take electric lights on cars 
and everywhere else as a matter of 
course. So some of us may have for¬ 
gotten that the long research con¬ 
ducted by Dr. W. D. Coolidge and his 
helpers, which resulted finally in the 
discovery of how to make ductile 
tungsten wire, was one of the great 
classics of scientific as well as of prac¬ 
tical research. And probably none of 
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search and development in other in¬ 
dustries apparently remote from it, 
such as in ceramics, storage batteries, 
abrasives, synthetic resins, celluloid, 
glue, pulp products, leather and co^^ted 
textiles, electro-chemistry, and even 
such an apparently unrelated thing 
as the setting of diamonds. The auto¬ 
mobile draws upon almost every in¬ 
dustry in the country, and upon some 
of them in a large way. Immense 
amounts of glass, leather, 
rubber, lumber, steel, alumi¬ 
num, copper, tin, lead, zinc, 
nickel, chromium, cotton, 
wool, glue, paint, varnish, 
and goodness knows what 
are used in making motor 
cars. The motor car, being 
the ultimate consumer of 
many types of manufactured 
goods, naturally benefits from 
the research done in the in¬ 
dustries that supply it. 

If it had not been for just 
one of the developments in 
alloy steels, namely, high¬ 
speed cutting tools, it would 
scarcely be possible to make 
automobiles, or at least it 
would not be possible to 
make them as cheaply and as 
accurately as is done today. 


w 


DANGER—100,000 VOLTS 

A wire cage grounded on pipes is used in automobile research 
laboratories to shield experiments from electrical disturbances 

US has computed, nor can compute, 
how much we owe to that one de¬ 
velopment. Ductile tungsten has 
meant much to the motor car, because 
carbon filament lamps were too in¬ 
efficient to be practical for automobile 
headlights, and the early tungsten 
filaments were so fragile that on a 
moving vehicle they would quickly 
have shaken to pieces. 


I 


T was the search for smokeless 
powder that constituted the first 
of the long series of hard-won battles 
which have made possible the durable 
and attractive lacquer finishes on 
cars today. The grandfather of Duco 
was gun-cotton. One of the principal 
problems that had to be solved in 
connection with the use of lacquer 
finishes on automobiles was that of 


ITH the aid of these 
tools, the more than 
10,000 parts that every auto¬ 
mobile consists of can be 
shaped with the greatest 
rapidity, and at the same 
time with the utmost pre¬ 
cision. So hardy are these 
teeth of steel that they tear away on 
one piece of metal after another at 
such a terrific rate that they get very 
hot at, the task. But that does not 
make them one whit the less effective. 
The finished pieces they turn out so 
speedily are always “interchangeable.” 
They are every one exactly alike; and, 
with the exception of just a few pieces, 
the man who assembles them into the 
final product need make no selection 
whatever. Generally he can use one 
of the pieces just as well as another. 
And even in the case of those few 
parts where, in order to get a perfect fit, 
a selection is sometimes made, the 
choice lies between parts that differ 
in'size by the fractiqii of a hair's 
breadth only. 

Anyone who has ever had to “run in 
on the rim” has a pretty good idea of 


haoB* but it is not the whole truth, for securing suitable solvents for nitro- how large has been the contribution of 


the scientific and practical develop¬ 
ments that have made the up-to-date 
automobile possible came from a great 
many sources. Electric lights, for in¬ 
stance, are certainly very essential to 
the utility of the motor car, even 
though they do glare at us too much 
sometimes. But without the single 
development of ductile tungsten it 
would not have been possible for us 


cellulose, and of providing them 
cheaply enough and in adequate 
amounts. This problem was finally 
solved by the combined efforts of the 
bacteriologist, the synthetic chemist, 
and the chemical engineer; but it was 
not solved without a great deal of 
patient research. 

Many of the essential contributions 
to the motor car have come out of re¬ 


rubber to the automobile. The slow 
and bumpy progress that he had to 
make then was just a little taste of 
what the automobile would ^ like 
without the pneumatic tire, or of wl^t 
it would be like if he had to run all 
the time on four unyielding rims. By 
making it possible to glide smoothly 
along on a cushion of air, the rubber 
tire has done more to make the motor 
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ear a satisfactory and useful vehicle duced from each barrel of 
than people usually give it credit for. petroleum pumped into 
But the rubber tire is altogether a the refinery has gone up 
product of researchi of research which from 4.5 gallons to more 
has been long and persistently pur- than 17 gallons, 
sued, and which is still being carried In the engineering fea- 
on intensively. tures of automobiles there 

Likewise, it is only as a result of has been, of course, an 
much research and experimentation in immense amount of per- 
the petroleum industry that the con- si stent experimenta- 
stantly mounting numbers of automo- tion from the very outset, 
biles have been kept on the roads. Re- In the matter of engines, 
search in the geological location of oil for' example, constant 
deposits has enabled more and more experiments have been 
petroleum to be found. But this alone made on the best ways to 
would not have been enough. If the construct them, on how tQ 
oil refiner had not found out how to lubricate them and to cool 
make more gasoline out of the pe- themi on improving the 
troleum that passed through his re- balance of engines and 
finery than he made 20 years ago, it the smoothness with which 
would have taken nearly four times as they run, on valves and 
much crude oil as it did to yield the means <rf opening and 
gasoline consumed during the past year, closing them, on shapes of 
It is true that there is plenty of pe- combustion chambers, on 
troleum today. But where would we means of getting ignition 



DOES IT WEATHER? 


A series of lacquered plates passes through water and 
then under a powerful light to test lacquer weathering 


get four times as much as we consume and of controlling it, on 

now? carburetion and atomization of the fined to the fields of science and en- 


T HE large improvement in yield of 
gasoline, and the consequent lesser 
consumption of petroleum per car, 
came about as the result of an immense 


fuel, and on means of equalizing the 
distribution of charge to the various 
cylinders. 

Much experimentation has also 
been carried out on such features as 


gineering. Research, whether it be 
strictly scientific or both scientific 
and practical—and it is scarcely ever 
one without the other— consists simply 
in getting the facts. In order to make 


amount of research and experimenta¬ 
tion, first, on making gasoline by 
^‘cracking*' heavier oils; second, on ex¬ 
tracting gasoline from natural gas and 
from the gases produced in refineries; 
and, third, on improving the means of 
separating from petroleum the gasoline 
present in it as it is removed from the 
oil pool. The result of all this re¬ 
search has been that during the past 
20 years the amount of gasoline pro¬ 


transmissions, differentials, axles, 
brakes, steering gears, and closed 
bodies. As a result of this constant 
research and experimentation, the 
gradual evolution of the automobile 
has all been toward more useful, more 
beautiful, and more economical cars, as 
well as cheaper ones. 

The researches that have resulted in 
putting a motor car into nearly every 
American family have not all been con- 


automobiles cheaper and cheaper as 
well as better and better, it has been 
necessary to get the facts on materials, 
engineering, purchasing, manufactur¬ 
ing, sales, service, advertising, and 
many other things. 

And so the motor car is quite 
definitely a product of research. It 
represents a result of the application 
of scientific and practical discoveries to 
everyday life. The huge automobile 
industry has arisen largely through 



18 ft UP TO THE STANDARD? 


commercial research having acted as a 
translator of scientific ideas to a 
traveling public. 

S CIENCE in general needs an in¬ 
terpreter to translate its dis¬ 
coveries into products that are useful 
to ordinary people, and that is one of 
the principal functions of industrial 
research. The general purpose of re¬ 
search in industry is to discover, 
analyze, and recommend improve¬ 
ments in products and methods, and 
in the automobile industry there is an 
immense amount of this kind of 
experimentation going on. Such ex¬ 
perimentation is not what is called 
fundamental research, but it is 
research, nevertheless, and a very use¬ 
ful form of research as well. 

The results of research that have 
gone into the automobile have meant 
much to the ordinary man. Tlie first 
way in which it has benefited him is in 
his ability to buy a valuable means of 
getting about the world, which, if it 
had not been for the large amount of 
research and experimentation put into 
it, he could not possibly have. Twenty- 
five years ago the man who had an 
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FOR STRUCTURALLY PERFECT METAL 


It is nocessary to know the crystalline structure of metals used in the production of finished 
parts. Ilero a metallurgist is examining a piece of metal with a powerful photo-microscope 


if it were not for the stimulus that the 
motor car has given to industry. And 
remember that, without research, we 
would not have had the motor car at 
all. 

How much improvement in auto¬ 
mobiles will be made within the next 
ten years? It is impossible to tell 
exactly, for as the automobile keeps 
getting better, more and more effort 
is required to improve it further. But 
the motor car has not yet reached the 
final stage of perfection by any means, 
and more research and experimenta¬ 
tion are going on in the automobile 
industry now than ever before. This 
research is also better organized than 
at any time in the past. Hence, there 
is every reason to suppose that, if one 
of the best of our 1930 motor cars were 
to be sealed up in a glass case now, 
the customer of 1940 would not think 
it worth any more »by the standards 
which will have been set for automo¬ 
biles by that time than we today think 
the 1920 car is worth. 


automobile was on a par, from the view¬ 
point of transportation, with the man 
who had a chariot 2500 years ago. 
Now nearly every family has a car, 
even the worst of which is so far 
ahead of the ancient chariot—or of the 
early automobile, for that matter— 
that the carriage of the ordinary work¬ 
ing man is one the like of vhich the 
ancient king never even dreamed of 
having. That the ordinary man today 
has a multitude of things the ancient 
king could not command with all his 
wealth has come about altogether as a 
result of that persistent experimenta¬ 
tion, which of recent years has been 
organized and called industrial re¬ 
search. 

T he second way in which the con¬ 
tinual research on the motor car 
has benefited the ordinary man is in 
the relatively lower price he has to pay 
for his automobile than for most other 
things he buys. Although the cost- 
of-living dollar is now worth but 62 
cents as compared with 1914, the auto¬ 
mobile-purchasing dollar on the same 
basis is worth $1.18. So, as a result of 
much persistent experimentation and 
consequent development within the 
automobile industry, a dollar will go 
nearly twice as far in the automobile 
salesroom today as it will on the 
average in other places where goods are 
sold. If the cost of cars had been 
allowed to follow the cost-of-living 
curve since 1914, the people who 
bought automobiles last year would 
hav6 had to pay 3,000,000,000 dollars 
more for them than they did. This 
saving does not take into account the 
marvelous improvement in cars which 
did not cost the customer anything. 

The third way in which the constant 
experimentation that gave us the motor 
car has helped people is in the fact 
that at least one out of every five or 


six people who now have a job owes it 
to the motor car. The automobile in¬ 
dustry itself either directly or in¬ 
directly gives employment to 4,500,000 
people. The petroleum industry em¬ 
ploys more than a million people, the 
motor car having caused it to expand 
15-fold since 1900. Partly on account 
of the iron and steel needed for cars, for 
roads and bridges, and for buildings to 
serve the automobile, the iron and steel 
industry has expanded to more than 10 
times its size in 1900, so that it now 
employs about 8,500,000 people. Be¬ 
sides the workers mentioned, there 
are all those who are employed on rail¬ 
roads, in telephone exchanges, in 
stores, in offices, in schools, and in fact 
everywhere, who would not have jobs 


Of the researches necessary to pro¬ 
duce and constantly improve modern 
carSf the foregoing discusses a varied but 
principally pre-production class. Else¬ 
where in this issuef other researches vital 
to the industry are discussed. The article 
on page 18 outlines the value to the auto¬ 
motive engineer of the races on the In¬ 
dianapolis Speedway, the front-drive car 
described on page 28 having been con¬ 
ceived there. Exhaustive proving-up^* 
tests of new improvements, such as those 
discussed on page are necessary. On 
page 60 are described the researches 
in gasoline that have made possible the 
design of higher powered engines and 
have assured for the motorist fuel of a 
definite high quality. —The Editor. 



A TROUBLESOME NOISE IN YOUR CAR? 

Automobfle research engineers not only locate the noise but must also measure exactly how 
loud it Is and determine its frequency and character. Radio is a tool in this difficult work 
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OUR POINT OF VIEW 


Game Bird Lawe 

A ttacking the Bureau of Bio- 
. logical Survey for its policies 
relative to duck hunting seems to have 
become the favorite indoor sport of 
certain individuals and a section of 
the outdoor press. And, unfortu¬ 
nately, their clamor has a quality of 
apparent plausibility which readily 
deceives the uninformed. 

Recent criticisms of the Bureau by 
these too-conservative conservation¬ 
ists and sentimentalists might lead us 
to infer that our water fowl are prac¬ 
tically extinct, were our credulity not 
tempered with judgment. They would 
have us believe that the only way 
to save them is to do away with 
duck clubs and increase other phases 
of duck-shooting ‘‘verbotens.’* They 
threaten to force federal legislation to 
carry their point. 

Incongruous with these criticisms is 
the fact that hunters in various sec¬ 
tions report greater numbers of water 
fowl this year than have been seen be¬ 
fore for many years. Instead of nearing 
extinction, ducks are apparently in¬ 
creasing; and, while we, also, protest 
needless slaughter of them, they are, 
after all, game birds. 

The Bureau of Biological Survey, 
after sane consideration, may con¬ 
sider justifiable the modification of 
certain regulations relative to the 
shooting of these birds. If so, any 
policy agreed upon by the Biological 
Survey and its advisory board should 
be sustained. It has demonstrated its 
worth and ability as an institution and 
has gained the confidence and respect 
of every game department in the 
United States. We do not believe its 
policies are now, or ever will be, open 
to thoxightless criticism, or should be 
menaced by any clique seeking merely 
‘their way." 

We Get Bumped 

S uppose one were to request the 
first half doeen people he en¬ 
countered to name the most inventive 
nation. Suppose about six of these 
half dozen were to reply, "Why, we 
are, of course—havSnt you ev«r heard 
of Yankee inventiveness?" And then 
suppose you were to reply that we 
rank twettth among the nations in this 
particular quality. 

Facts are laCtSr despite the natural 
biea^ aU humans in favor of whatever 
is btett* |*rOfeBSor Mark Jef- 
fersbn^ ifreB^known writer and au- 
tl^^ bn the distributi6]i of popula¬ 
tion and on other statistical studies of 
the human race, has published in the 
CkdffrapMeal Bon$Wf quarterly journal 


of the American Geographical Society, 
the interesting outcome of his research 
on the "geographical distribution of 
inventiveness." His findings do not 
flatteri^ur national self love. He has 
found that the leader in inventiveness 
is Switzerland. "The facte," he says, 
"are overwhelming." Switzerland, he 
adds parentheticaUy, is a world leader 


A Worthy Cause 

AT the time this Issue reaches 
you, a few days before 
Christmas, the joyous spirit of 
the holidays will be upon you, 
your petty troubles will be for¬ 
gotten, and the chances are that 
you will be happy. In the vast 
majority of homes, Jjayety, 
laughter, and song will reign for 
days, but in a not inconsiderable 
number where reside the fam¬ 
ilies of men in prison there will 
be desolation, heartaches, cold, 
and hunger. 

The tremendous social ppb- 
lem of re-making criminals into 
useful citizens has been too oft¬ 
en discussed to necessitate anal¬ 
ysis here. We believe, to para¬ 
phrase a familiar quotation, that 
reformation of the criminal be¬ 
gins at home—his home. Kind¬ 
ness shown to members of his 
family is more likely to touch 
him than any amount of preach¬ 
ing; and sympathy and aid for 
them would do more toward in¬ 
spiring him with hope and cour¬ 
age than the fear of prison bars. 

The Volunteer Prison League 
of the Volunteers of America. 
Inc., arc therefore performing a 
worthy service in extending prac¬ 
tical help and kindly friendship, 
and in jp^iving warm clothing, 
money, food, and toys to the 
families of prisoners. We heart¬ 
ily approve their work and urge 
that you do what you can to 
help, especially for the Christ¬ 
mas season, by sending contribu¬ 
tions of the nature noted above 
to the League at 34 West 28th 
Street, New York City. 


in broader respects than inventiveness, 
a fact which he attributes largely to 
that country having long been an 
asylum which has received thousands 
of the- persecuted intelligentsia of 
other lands. Such people usually 
possess the quaUty of originality, for 
various manifestations of which they 
are or were persecuted. Originality 
filids one outl^ in invention. 

(Getting down to concrete figures 
Professor Jefferion finds the -Swiss 
people, man for man, more than 
three times as inventive as the Ger¬ 
mans, four times as inventive as 


the French, five times as inventive 
as the British, and nearly six times 
as inventive as we Americans. 

It may harm us little in the long run 
thus to have our complacency bumped. 
"Yankee inventiveness" is a well es¬ 
tablished term and in itself it is an 
accurate one. But the noun is not the 
exclusive possession of the adjective. 

Unhealthful Noises 

OISES loud and screeching, noises 
strident, discordant, sporadic, 
and unrhythmic—the innumerable, 
nerve-racking noises of New York City 
are to be scientifically studied and, if 
possible, a solution for the problem 
outlined. The city health commis¬ 
sioner has appointed to perform the 
task a notable group composed of 
lawyers, physicians, engineers, builders, 
and neurologists. 

In the sense that this problem has 
been studied in many places for 
decades, mainly as a nuisance problem 
for the police to handle, it is not a new 
one; but this is the first serious at¬ 
tempt to cope with it as a social 
problem. Old police regulations had 
to do with noises of hor8<*-drawn street 
cars, carte rumbling over cobblestones, 
peanut-stand whistles, hucksters' cries, 
piano practicing, and singing. New 
regulations will have to consider such 
modem torturers as radio loudspeakers 
which make both day and night 
hideous with their cacophony of booms 
and shrieks from radio stores and a 
dozen nearby apartments, the riveting 
hammer, "rheumatic" motor trucks 
which rattle in every joint, sirens, and 
the thoughtless motorist who sounds 
his horn continually. 

The influence on human health of 
the din assailing our ears has not been 
definitely established but it is generally 
agreed that insomniacs and neurotics 
suffer more acutely because of it; and 
it is logical to assume that it may cause 
such people to have nervous break¬ 
downs. Likewise, noise may reason¬ 
ably be said to cause nervousness and 
insomnia in people otherwise healthy. 
In either case, the result will be—aside 
from considerations of the effect of 
jarring sound waves impinging on the 
auditory nerves which is yet to be 
determined—a lowering of the vitality 
and powers of resistance to disease of 
the person concerned. 

While there is no way of foretelling 
what results may come of the study 
now being conducted in New York 
City, we believe the efforts of the ex¬ 
perts will not be in vain. Other urban 
centers would do well to follow suit 
in this worthy cause. 
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Air 

About Qood Air and Bad—Qood and Bad Ventilating Systems^ 
How Certain Not Very Ancient **Scientific** Ventilating 
Principles Are Already Out of Date 

By DONALD A. LAIRD, Ph.D., Sci.D. 

Direator, Co/^ate Psyohologiiutt iMbotatory 


C ITIZENS in about half of the 
United States are forced by 
law to live in air that is harm¬ 
ful. Recent laws, based upon 
half formed scientific theories of a 
century ago, keep hundreds of thou¬ 
sands of Americans breathing and liv¬ 
ing in air that injures health and dimin¬ 
ishes working capacity. Theaters, 
public schools, and factories in nearly 
half of the states are required by 
statues to use systems of ventilation 
which are not only wasteful in money 
but in vitality and efficiency as well. 

Colds, circulatory disorders, catar¬ 
rhal conditions, and even digestive dis¬ 
turbances are traced rather directly 
and surely by scientists to bad air 
conditions. Air does not contribute to 
these by carrying germs, for it is well 
proved that one of the best ways to 
kill germs is to get them into fresh air. 
There are no air-borne germs that 
should be seriously considered. It is 
something more complicated than sim¬ 
ply germs that is responsible for the 
ill-effects of much of the air with which 
we are surrounded. 

In observations on 5600 school chil¬ 
dren under different air conditions, for 
example, it was found that those spend¬ 
ing the school day in rooms with tem¬ 
peratures from 59 to 67 degrees had 70 
percent fewer colds than pupils of the 
same age and status who were in me¬ 
chanically ventilated rooms with a 
temperature from 68 to 69 degrees. 
The children with fewer colds were in 
the colder rooms, and in rooms with 
only natural window ventilation. 

A t a temperature of 80 degrees 
. school children are reported as 
‘'restless, dull, and incapable of con¬ 
tinued mental effort.” At a slightly 
cooler temperature of 76 degrees they 
are dull, sleepy, and have poor pen¬ 
manship. When the temperature is 
reduced to 70 degrees they are reported 
as "doing excellent work, and with 
cheerfulness in class.” Best work is 
reported at a temperature of 68 de¬ 
grees. When the temperature is 
lowered to 66 degrees splendid work is 
still done, but they begin to complain 
about the cold, while 60 degrees is too 
cold for good work. 

When the room temperature rises 
above 68 degrees the ^dy becomes 
feverish, we breathe more rapidly, the 
heart beats faster, and in a short time 



ILLEGAL THOUGH EFFECTIVE 

This exhaust hood would be illegal in 
some states, though it removes the gases 


the blood-vessels become weakened. 
The temperature does not have to rise 
much above this level for these ill- 
effects to become apparent. Why, 
then, is not summer the most hazard¬ 
ous time of the year? The answer 
which soon will be clear is that, for 
many, it is the most hazardous. 

What is there about air that causes 
all this, and more too? We have seen 
that it is not germs and bacteria. Are 
there poisons in the air? 

There is the famous and appalling 


case of the ship Londonderry which was 
bound for Liverpool with 200 passen¬ 
gers on board shortly before the Civil 
War. They ran into a severe storm 
and the captain ordered the passengers 
into the steerage cabin, no larger than 
an ordinary living room, where pre¬ 
sumably they would be safe below 
decks. Shortly after the episode a 
writer, Edward Jarvis, described the 
ensuing events as follows: 

“Into this small space the passengers 
were crowded; they would have suf¬ 
fered inconvenience if the hatches had 
been left open but the captain ordered 
these closed, and ordered a tarpaulin 
to be thrown over the entrance to the 
cabin and fastened down. The 
wretched x)assenger8 were now con¬ 
demned to breathe over and over again 
the same air. This soon became in¬ 
tolerable. Then occurred a horrible 
scene of frenzy and violence, amid the 
groans of the expiring and the curses of 
the more robust; this was stopped only 
by one of the men contriving to force 
his way on deck and to alarm the mate 
who was called to a fearful spectacle. 
Seventy-two were already dead, their 
bodies were convulsed, the blood start¬ 
ing from their eyes, nostrils, and ears.” 

ALMOST a century before the Low- 
l \ donderry tradegy another catas¬ 
trophe of bad air occurred. The Nawab 
of Bengal has just captured Fort 
William in Calcutta and his men 
forced 146 European men as prisoners 
into a guard room scarcely 20 feet 



At a plant of the Endicott^ohnaon Shoe Gompaiw. Modem induatrialiata inaUU modem 
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TEMPERATURE AND ACCIDENTS 

Thp curve shows that the optimum temperature is 
67 degrees; above this and below accidents increase 


square, provided with only two small, 
strongly barred windows. A descrip¬ 
tion of the outcome runs: 

‘‘Very soon after they were crowded 
in, an almost incredibly profuse per¬ 
spiration broke out upon them, which 
was followed by consuming and 
increasing thirst. They became furious 
and goaded their guards with insults 
to provoke them to fire, in which they 
failed. They made furious cries for 
water; a little of it was brought to them 
in hats and forced through the bars. 
The stronger forced their way to the 
window and bore down and trampled 
to death the weaker ones. By half-past 
eleven the living were outrageous and 
quite ungovernable. At six in the morn¬ 
ing the order arrived for their release. 
At that time only 23 were left alive!*’ 

T hese two tragedies gave rise to 
the belief that human beings give 
off a poison which contaminates air. 
In all scientific grandeur the name of 
“anthropoxin” was given to this mys¬ 
terious toxin. Now it is definitely 
known that air does not become 
poisoned by being rebreathed. It does 
have seriously bad effects, but not from 
being poisoned. There is no “air¬ 
borne infection,” and there is no 
“crowd poison,” to consider in obtain¬ 
ing the right kind of air to promote 
health and diminish fatigue. 

The mythical anthropoxin gave way 
to a very real carbon dioxide in 1863 
when the German scientist Petten- 
kofer announced that he had devised 
a method of measuring the carbon 


Carbon Dioxide: 

In pure, outdoors air 

.0.040 percent 

In air in lungs .. 5.0 percent 

In air in worst ven¬ 
tilated rooms,. 0.40 percent 

Suggested Temperature 
STANDARDS; 

Offices, drafting rooms, sed¬ 
entary tasks 67 to 69 degrees F. 
Rooms where workers are 
moderately active and 
move about. .65 to 67 degrees F. 
Foundries, blacksmith shops, 

carpenter shops. 

.55 to 65 degrees F. 

NOTE: These temperatures 
are high unless the air is also in 
motion. 

Temperatures Observed in 
Work Plages: 

Bakeries .. .90 degrees F. 

Laundries.95 degrees F. 

Sugar refinery 110-115 degrees F. 
Copper reduction . 100 degrees F. 

Sghoql«^Room Temperatures 
IN 278 Rooms in 31 CttieS: 

Percent 

Temperature of rooms 

Below 66 . 6 

66-70 .; , 40 

71-75 .37 

Over 76 .17 


m 


dioxide in air exhaled from 
the lungs. A century before 
this demonstration the 
French scientist Lavoisier 
had discovered the presence 
of atmospheric carbon di¬ 
oxide, and with Petten- 
koffer’s actual measure¬ 
ment of carbon dioxide in 
the air exhaled from the 
lungs and finding 100 times 
as large a percentage in the 
lung air as in outdoor air, 
it began to appear as if 
carbon dioxide were the 
culprit. But carbon dioxide 
is not the culprit. 

It is true that outdoor air 
contains less than one tenth 
of one percent of carbon di¬ 
oxide, while after the same 
air is exhaled from the lungs 
it may contain as much as 
five percent of the gas. 

However, it looked suspi¬ 
ciously as though crowd poison was 
carbon dioxide, and at the turn of the 
century a wave of legislation started 
which required public and work places 
to be mechanically ventilated with 
exhaust ducts near the floor. Carbon 
dioxide being heavier than air mixture, 
it was evident that it would be near 
the floor and that exhaust ducts 
pumping out the air from near the 
floor would quickly remove any excess 
carbon dioxide. All this is true, but is 
very unsound ventilating practice for 
two vital reasons. 

F or one thing, never in the course 
of ordinary events is carbon diox¬ 
ide a menace, not even in the Black 
Hole of Calcutta or in the steerage 
cabin of the Londonderry; in fact more 
than 2 percent of carbon dioxide must 
be in the bottoms of the lungs to stimu¬ 
late the respiratory center in the base 
of the brain which starts and stops the 
breathing action. The air in even 
poorly ventilated mines seldom has 
more than 3 percent of carbon dioxide 
in it. If carbon dioxide is a poison, 
then our lungs perpetually are filled 
with the most poisonous air. 

For the second reason; having the 
exhaust ducts close to the floor results 
in pumping down to breathing level 
the air in the room which actually h 
harmful. If any air in a room is harm¬ 
ful to a human being it is the air near 
the ceiling, A flpor-level duct brings 
this more harmful air directly to the 
inhabitants of the room. Yet Massa- 
duisetts and more than 20 other states 
demand by statute that their public 
buildings and work places be venti¬ 
lated by mechanical systems which 
exhaust the air at floor level. Thereby 
they actually ^add to the pernicious- 
ness of the condition. 

We are now closer to what has'been 
demonstrated amply as the really un¬ 
desirable conditions that make air bad 


for us. The demonstrated truth now 
is that it is not the air in our lungs but 
the air next to our skin which is re¬ 
sponsible for the effects, whether they 
be good or bad. 

One of the first 'scientific demon¬ 
strations of this fact was dramatic. 
An airtight room just large enough to 
accomodate one adult man was built 
in a German laboratory. Three rubber- 
covered port-holes were built into the 
side walls about five feet from floor 
level. An assistant in the laboratory 
was placed inside this experimental 
chamber where he had to breathe the 
same air over and over again. He 
gradually became fatigued, drowsy, 
slightly sick to his stomach, and finally 
was on the verge of fainting. Then he 
stuck his head through one of the 
rubber-covered port holes to breathe 
the fresh outside air. At the same 
instant two other assistants who were 
on the outside of the test chamber 
stuck their heads through portholes 
into the chamber, so they were breath¬ 
ing the chamber air into their lungs - 
one man in the stuffy chamber breath¬ 
ing fresh outside air and two men out¬ 
side breathing the stuffy air of the ex¬ 
perimental chamber. The two breath¬ 
ing the “poisoned” chamber air rich in 
carbon dioxide did not suffer at all, but 
the man breathing the fresh air while his 
body was enveloped in the stuffy, hot 
damp air of the chamber fainted dead 
away! His lungs were getting fresh, pure 
air, but his body was encased in air 
which it itself had made hot and humid. 

I T is the cooling power of the air 
surrounding our bodies, rather than 
the purity of air within our lungs, 
that causes the damage. 

In maintaining life and in doing 
work the body is the scene of ceaseless 
chemical reactions. Calories of heat 
are produced and lost. Through it all 
is the miracle of the body automatically 
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keeping its own temperature close to 
98.6 degrees. Whenever the tempera¬ 
ture of the air surrounding the body 
rises it throws an excess load on the 
mechanisms within the body which 
regulate the loss of bodily heat, so that 
the normal 98.6 temperature is main¬ 
tained. Whenever the room tempera¬ 
ture goes even slightly above 68 de¬ 
grees, normally clothed individuals 
have a taxing burden thrown upon the 
mechanisms which dissipate their self- 
formed heat. 

When the room temperature be¬ 
comes 75 degrees the following happens 
in the struggle of the body to maintain 
its internal temperature regulation: 
the heart rate is increased, the walls 
of the blood vessels relax, the delicate 
linings of the nasal and throat passages 
are noticeably and unfavorably af¬ 
fected, the body is more susceptible to 
whatever poisons actually may be 
within it and, according to Dr. Leonard 
E. Hill, it demands an excess expendi¬ 
ture of nervous energy by the auto¬ 
nomic nervous system which keeps up 
the body tone and co-ordinates the 
activities of the glands and bowels. 
Air above 68 degrees cuts down the 
flood of oxygen-rich arterial blood in 
the nose and throat, diminishing the 
resistance of these tissues to the germs 
of respiratory disease which lodge 
there. This is largely why colds and 
pneumonia are more common among 
those who live in rooms which are 
heated to more than 68 degrees in 
winter. It is not the cold, bracing 
winter air that causes colds and pneu¬ 
monia deaths; it is the over-heated 
rooms in which people live. 

T hat does not mean that the 
wisest thing is to go with light 
underwear and no overcoat into a bliz¬ 
zard, as some health faddists claim. 
Cold outdoor temperatures are usually 
less injurious, however, because one can 
add clothing which will conserve the 
heat the body is producing, while 
temperatures above 68 can not be 
compensated for by clothing. 

The brain and muscles suffer fatigue 
under temperatures above the critical 
point of 68—except for exceptional air 
conditions to be noted shortly - since 
the blood supply is automatically 
shunted largely to the skin where it 
will have the most cooling effect. With 
an increase in room temperature mus¬ 
cular strength decreases, the ability 
to memorize is diminished, and the rate 
of performing arithmetical calculations 
is slowed down, according to the ex¬ 
periments of A. Lehmann and R. H. 
Pederson. Records reported by H. 
M. Vernon to the Industrial Fatigue 
Research Board in England show that 
there is a 60 percent increase in acci¬ 
dents among men workers in the metal 
trades when the temperature reaches 
80 degrees. The errors made by 
clerical workers also increase disas¬ 
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trously with rises in the room tempera¬ 
ture. 

The best air to work in is cool air. 
The healthiest air to live in is cool air. 

Temperature alone does not tell all 
about air being cool. Probably every¬ 
one has had the experience of standing 
beside a radiator or hot air register and 
actually shivering with the cold, al¬ 
though the temperature was almost 
enough to scorch him. The heat causes 
a rapid evaporation of surface mois¬ 
ture, and this has a cooling effect. A 
handful of gasoline feels cold because 
it is evaporating rapidly; a handful of 



SCIENTIFIC EXHAUST FAN 

The fan (note arrow and circle) is near 
the ceiling where it draws oft bad air 


ether feels colder because it evaporates 
still more rapidly. Dry heat is more 
cooling than moist heat, but the para¬ 
dox is that a moist cold feels colder. 
The amount of moisture in the air 
affects its cooling power. Relative 
moisture content, or humidity, as well 
as temperature, is essential in gaging 
the cooling power or desirability of 
room air conditions. A fairly useful 
index of the effect of air conditions 
upon efficiency is to multiply tempera¬ 
ture by humidity. 

AIR in motion is also cooling air. 
Jl\ That is where the electric fan 
has its beneficial effect. It is also to 
the credit of summer weather that the 
high temperature is usually offset to a 
considerable extent by the cooling 
power of the air which is in motion. 
The draft from the electric fan is not 
as injurious as most persons believe; 
if, in truth, it is injurious at all. It 
is only the aged, tiny infants, and in¬ 
valids that need to be worried in the 
least about drafts. It is not the en¬ 
gineer and fireman on the railway pas¬ 
senger train who catch cold from their 
draughty cab on the locomotive, it 
is the passengers in the draft-free and 
overheated coach that acquire colds 
for reasons we have already seen. 

The more people shut themselves up 
in overheated houses to ‘‘avoid colds'' 
the more likely they are to acquire the 
very thing they think they have shut 
out. 


Temperature, humidity, and motion 
are the chief factors in refreshing air. 
It should be cool air rather than warm 
air; it should be slightly dry rather 
than damp; it should be moving rather 
than still air; and it should vary some¬ 
what from time to time. 

This last factor of variability was 
attained excellently by pioneer heating 
apparatus—perhaps too well attained. 
Thermostatically controlled heat which 
maintains a temperature uniform to a 
half degree may be comforting, but it 
is lacking in stimulation. It presents 
the opposite extreme to alternately 
roasting and freezing in front of a log 
fire. 

The lassitude known as “spring 
fever" is seriously attributed by many 
workers in these fields to be due to the 
lack of variability. A variability up 
and down the thermometer of five de¬ 
grees is invigorating to health and 
stimulating to efficiency. Office work¬ 
ers in artificial climates kept at a uni¬ 
form precision by thermostatic controls 
are half-way on the way toward spring 
fever. A walk outdoors at the noon 
hour, or throwing the windows wide 
open at intermittent periods, intro¬ 
duces some of the benefits of variabil- 
ty. A drop in temperature from 75 
degrees to 64 degrees reduces the death 
rate by 10 percent! 

E lephant AIR" is not neces¬ 
sarily bad air, although it is un¬ 
pleasant and depressing air. Elephant 
air derives its name from the anecdote 
about the small boy who was invited 
to a birthday party a few weeks after 
having seen his first circus. Upon 
entering the home to which he had been 
invited he shouted with glee, “Oh! 
They're having a circus. I can smell 
the elephants." 

The smell of the air is socially vital 
but it has no demonstrated health 
effects. Apparatus has been developed 
for infusing the air of a room with 
ozone to offset other odors, but to 
many the odor of ozone itself is dis¬ 
tasteful. The claims that ozone also 
kills bacteria is not warranted, at least 
when in the concentrations at which 
it can be used in breathable dilutions. 
Chemists have developed perfumes 
with a multitude of scents to offset 
odors which are likely to occur under 
-any ventilating system. 

In replenishing the air in a room the 
most effective general plan is to ar¬ 
range for room air to be exhausted 
from the top of the room. For the 
average room, to open one window at 
both top and bottom will provide a 
current system whereby outside air 
enters at the bottom, and the super¬ 
heated air at the ceiling is exhausted 
from the top of the window. To re¬ 
verse the direction of this stream is to 
bring the most ennervating air on to 
the inhabitants. Yet this is exactly 
what most legislation demands. 
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Hearing Without Ears 

Bone^Conduction Equipment to Aid Partially Deaf Persons 


M any children with defective 
hearing have been regarded 
by both parents and teach¬ 
ers as being dull mentally, 
the real cause being deafness which 
remains unsuspected until perhaps 
30 percent of the hearing capacity has 
been lost. 


By GEORGE BARTON FRENCH 

i with defective to every otologist (ear-specialist) who mum of loss through the skull to the 
I been regarded uses a tuning-fork to test audition, its bony structure of the labyrinth which, 
ents and teach- application as a practical aid to hearing in turn, transmits the vibrations to the 
dull mentally, is new. enclosed fluid. 

deafness which To explain the principle of bone- In hearing by bone-conduction, there 
until perhaps conduction, a brief reference to the is no possibility of damage to the au- 
ng capacity has human auditory apparatus is neces- ditory apparatus by reason of the 
sary. The inner-ear—the business end sonority of sound-waws, such as al- 
lave been made of hearing—begins its process with a ways is present when the ear is cl<^d 
hard-of-hearing membrane called the oval window, on by the pressure of a telephone receiver 
rith an efficient the inner side of which lies the laby- which leaves no path of escape to the 
at a reasonable rinth, a bony structure enclosing a outside air for the sound-waves re- 
to receive not colloidal fluid. The normal and sole fleeted back from the ear-drum. Such 
ication but also purpose of the outer-ear and middle- a path is provided by nature in normal 
mpanionship of ear is to cause this labyrinthine fluid to hearing. Deafened people should never 
These children vibrate with the same frequency which allow the ear to be completely closed 
sed during their existed in the original sound-waves by a telephone receiver, especially if it 


to date to provide hard-of-hearing 
public school pupils with an efficient 
mechanical hearing-aid at a reasonable 


No effort seems to have been made of hearing—begins its process with a 


membrane called the oval window, on 
the inner side of which lies the laby¬ 
rinth, a bony structure enclosing a 


price to enable them to receive not colloidal fluid. The normal and sole 
only the benefit of education but also purpose of the outer-ear and middle- 
the benefit of the companionship of ear is to cause this labyrinthine fluid to 
their fellow-pupils. These children vibrate with the same frequency which 
are not only embarrassed during their existed in the original sound-waves 
training period but the affliction, un- impinging on the ear-drum of the outer- 
cared for, will increase with advancing ear. ^ , 

years and interfere to a large extent, if With a properly constructed bone- 
not wholly, with their ability in later conduction receiver, it is now possible 
years to earn a comfortable livelihood, to vibrate this labyrinthine fluid with- 
Deafness. in the case of a 
pupil in school is one of life's 
greatest handicaps. The de¬ 
sire to help a blind pupil is 
uppermost in the heart of 
every other pupil not simi¬ 
larly afflicted, but no such 
consideration goes out to the 
hard-of-hearing pupil from his 
or her school-mates. 

V ERY frequently, in the 
attitude of companions 
toward a deafened boy or girl, 
there is an exhibition of im¬ 
patience, even resulting some¬ 
times in a manifest desire to 
shun his or her society. In 
turn, the effect on these un¬ 
fortunates is to make them 
impatient, suspicious, and fear¬ 
ful that they are objects of 
ridicule. The inevitable out¬ 
come is a sense of extreme de- VOICE COMPARISON: TEACHER AND PUPIL 

spair. And these same truths The author, at left, showg manner in which the bone-con- 

apply with increased force to auction equipment is used to teach “voice ' to a deaf person 

people who have advanced , ^ a.- # 

further in life with this same handicap, out the use of any of the functions of 
Surveys show that there are in ex- the outer or middle^ar—practically a 
cess of 10,000,000 people in the United case of hearing without ears. The in¬ 
states with defective hearing, includ- struments employed are an electrical 



by a telephone receiver, especially if it 
is equipped with a tip or nipple which 
enters into and closes the ear-channel. 

The most important application of 
the bone-conduction method of aiding 
audition is in the teaching of articulate 
speech and intonation to so- 
called deaf-mutes. These unfor¬ 
tunates, although in full posses¬ 
sion of a normal vocal appara¬ 
tus, are unable to speak words 
correctly for the simple reason 
that they do not hear the 
sound of their own voices and 
therefore are unable to mike 
a comparison between the 
sounds of their own voices and 
those of their teachers’ voices 
speaking the same words or 
sentences. 

D eaf-mute children, 

however, except in rare 
cases where the acoustic nerve 
itself is impaired somewffiere in 
its central course, have some 
degree of residual hearing. The 
problem has been how to reach 
it. Today this special bone- 
ijL conduction receiver, trans- 

mitting sonorous wave vibra- 
jrson tions through the skull, is able 
to vibrate the labyrinthine 
fluid to the extent of forcing the hither¬ 
to dormant acoustic nerve terminals of 
deaf-mutes to receive and to transmit 
the sensation of sound to the perceptive 


iM 8 000 000 school pupils in need of transmitter which replaces the outer- centerof the brein Recently the writer, 
SeatCnt and of an e4ient hearing ear as a collector of air sound-waves, a using a special bone-conduction re¬ 
aid to enable them to keep up with bone-conduction receiver of special ceiver, was able in less than a half-hour 


their classes. 

Provided the acoustic nerve termi¬ 
nals of the inner-ear are intact, people 


afflicted with middle-ear deafness may weight. 


form which duplicates the functions of 
the middle-ear, an induction coil, and 
a dry battery, all of small size and 


ceiver, was able in less than a half-hour 
to teach a boy, who never before had 
heard the sound of human voice, how to 
pronounce correctly the entire alphabet, 
also several short sentences, including 


X ^ar perie^rby T m^tood of The bone^onduction receiver may intonation of the latter A world 
sTndVanSnission reterred to herein be placed in contact with any part of was opened to him and his dehght over 
as bone-conduction, this statement ap- the head, preferably on the temple or ^mg able, through his own efforts, 
SyS^en to th«U whose ear-drums mastoid bone. Ite coyer bei^ thin to speak corrortly by a comparison of 
Avrirnated While the and elastic, the vibrations of its dia- sounds would, m itself, be a sufficient 
JS^tebehin?tto method is known phragm are transmitted with a mini- reward for the efforts of any teacher. 
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MILLER FRONT-DRIVE RACING CAR 
Taken at the Altoona track, this photograph shows the Miller ear and its designer, Harry 
Miller, second irom the right; in the center is Dave Lewis, at left Harry Harts, famous drivers 


Developments Bom of the Speedway 

Perfection of Racing Cars and the Terrific Tests They 
Undergo Teach Many Lessons to the Manufacturer 


W HEN the Indianapolis Mo¬ 
tor Speedway Corporation 
put out its edict directly 
after the 1929 500-mile 
race, that the rules for the 1930 event 
would be changed radically, there arose 
a great deal of discussion, pro and con. 
This discussion took place, not only 
among the racing drivers, but among 
the personnel of the automobile fac¬ 
tories and extended in ever-widening 
circles into public channels, for the 
Indianapolis race is one of the out¬ 
standing sporting events of the world. 

The new rules are, briefly: That the 
piston displacement of the engines for 
the 1980 race shall be limited to a 
maximum of 866 cubic inches; that 
valves of the poppet type shall be 
limited to two per cylinder; that the 
centrifugal type of supercharger which 
has been used at Indianapolis and else¬ 
where on the racing circuit for six 
years (since it was first introduced 
at Indianapolis by the Duesenberg 
brothers) shall be dispensed with alto¬ 
gether; that not more than two car¬ 
bureters shall be used on the engine; 
that the bodies of the racing cars shall 
be not less than 31 inches in width at 
the cockpit and shall be two-seaters; 
that the car shall weigh not less than 
1760 pounds, with a minimum weight 
of 7H pounds for each cubic inch of 
piston displacement. 

These new rules mean that the pres¬ 
ent type of racing car will have to be 
sent to the scrap heap. In order to 
get th e proper picture, it is necessary 

*See **Among Our Contributors/* puge 5. 


By WILLIAM F. STURM * 

to compare the 1930 car specifications 
with those that have been in vogue at 
Indianapolis and elsewhere in organised 
racing, which is controlled by the Con¬ 
test Board of the American Automo¬ 
bile Association. 

Since and including the 1926 In¬ 
dianapolis race, the piston displace¬ 
ment limit has been 91cubic inches; 
any type supercharger was permissible; 
there was no mention as to the number 
of carbureters; there was no specifica¬ 
tion as to the width of bodies; and there 
was no specification that compelled the 
driver to have other than a single- 
seater car, which all the racing pilots 
have had for years. The weight limit 
was fixed at a minimum of 1450 
pounds, although there were few cars 
that weighed that little, even without 
gasoline, oil, water, and the driver, as 
the rules called for. 

T he great question: ‘‘Why are all 
these changes necessary?*' was 
hurled by the drivers into the super¬ 
charged discussional air that sur¬ 
rounded the Indianapolis motor speed¬ 
way and the pilots. And in the answer 
to the question lies the primary rea¬ 
son for the change—a reason that has 
no bearing on the likes and dislikes of 
the drivers, nor on the attitude which 
the race-going public will take on the 
change. That these two sides of the 
question — which at first thought 
would be considered paramount— 
were not even considered by the men 
who drafted the rules, gets right at the 
root of the matter, as the officials el 


the Indianapolis Motor Speedway 
Corporation view racing. 

According to Edward V. Ricken- 
backer, former speedway racing driver, 
war-time ace, and now the president of 
the Speedway Corporation and an 
automobile and airplane executive, 
•'the 600-mile race has not been con¬ 
sidered as a sporting event, per se, 
but as an effort on the part of the 
Speedway Corporation to aid the 
automobile industry to solve the prob¬ 
lems that progressively confront it. 
It is for that reason that we are mak¬ 
ing the radical changes in the rules 
for the coming race. The rules, how¬ 
ever, were not drafted by the spe^way 
officials; they were written by members 
of the Contest Board of the A.A.A. 
and a group of other men selected 
from the automobile industry—men 
who would look at the problem in the 
light of the greatest good to the indus¬ 
try that made the speedway possible.’* 

The Speedway Corporation has al¬ 
ways put up rich purses for the drivers, 
first place being worth in prise and 
accessory money, from 80,000 to 
40,000 dollars. It has always been a 
good investment for the driver to 
spare no expense to design and con¬ 
struct his car so that it would win the 
600-mile race. 

*!l^e motorist who switches on t&e 
ignition in his car at the curb, never 
gives a thought to it. Yet the well- 
nigh perfect ignition on the car of 
today is due in part to the demand of 
the racing driver that be have a type Of 
ignition that would stand Up mm m 
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grueling teat of the 500-mile race. It 
ia no aecret at all that more than one 
Indianapolia race haa been loat be- 
cauae of ignition trouble. And it ia 
no aecret, either, that one of the moat 
succeaaful typea of ignition used in the 
automotive industry today was freed 
of many of its “bugs'' through the ex¬ 
treme demands of racing. 

The average car owner feels ag¬ 
grieved if he can not take his car out 
on the paved highway and run it 
at high speed for hours. And he can 
do it, because much was learned from 
speedway racing concerning lubrica¬ 
tion. A great part in the automobile 
engine of today is played by proper 
lubrication. The speedway races did 
much to develop the pressure-feed 
oiling systems that are found on the 
cars of today that go blithely on their 
way, day in and day out. The auto¬ 
mobile industry profited through the 
racing driver’s necessity, for the pilot 
had to have a system that would make 
lubrication positive. 

Crystallization of metal used to 
play a certain amount of havoc with 
the automobile driver on the road. But 
if the man on the road had his troubles, 
what about the driver in the 500-mile 
race, hurtling along at 100 miles an 


commercial use that will withstand the 
high speed and the rough usage it re¬ 
ceives at the hands of the driver of 
today’s passenger car. 

The ^fference between poor and 
good carburetion on the race course is 
often the difference between failure 
and success. Acceleration, an impor¬ 
tant function of the carbureter, is highly 
important at Indianapolis, with its 
fou^* comers where the speed falls off 
and where it must be picked up again 
rapidly once the comers are nego¬ 
tiated. 

I F one is inclined to doubt that 
carburetion and acceleration play 
an important part in the selling and 
using of cars on the street he need 
only “ask the man who owns one.'' 
No one wishes to run the risk of 
getting run over while driving across 
a street intersection by some up-to- 
date car with the proper accelera¬ 
tion; nor does he wish to be “left at 
the post'' when the “GO” sign 
flashes. 

The high-compression motor used by 
many factories today is a result of the 
need of the racing driver for an engine 
that would deliver the maximum of 
speed and not complain about the 


eight was *T)om of the race track.’’ 

While four-wheel brakes are not so 
essential on the speedways as they 
are in road racing, Duesenberg, first 
American engineer to use four-wheel 
and hydraulic brakes, had his Indian¬ 
apolis speedway cars equipped with 
them and gained much knowledge from 
their use there. 

Racing cars, since the speed has 
risen higher and higher, have been de¬ 
signed with an eye to keeping them 
right side up. One of the essentials is a 
low center of gravity, A low center 
of gravity on the passenger car of 
today keeps it right side up on the 
road, where car speed now is faster 
than racing speed was only 20 years 
ago. 

The Indianapolis Speedway did 
much for the present-day * front-drive 
automobile, which was first introduced 
in a race there in 1925 by Harry 
Miller, Los Angeles engineer. The 
first front-drive ran as faultlessly as 
could be, but as others were built and 
used they developed several bad 
“bugs’’ which it took years to eliminate. 
But the problems that confronted the 
front-drive were gradually solved un¬ 
der conditions much more rigorous 
than ever would be confronted on 


hour over the rough two- 
and-a-half-mile course, with 
four comers to be nego¬ 
tiated in each lap of the track 
and with the rough brick 
course setting up more vibra¬ 
tion in 500 miles than an 
ordinary road would in 6000 
miles? 

S TEERING knuckles, 
steering arms, and front 
axles are three vital parts 
of an automobile, for if they 
get “fatigued’’ at the wrong 
spot in the journey the mo¬ 
torist may wind up in the 
hospital or the cemetery. 

For years the Indianapolis 
track was strewn with the 
wreckage of cars whose steer¬ 
ing apparatus had failed. 

Today it is unusual for a 
wreck to be caused by such 
a fault. Why? Racing 

drivers have to have fa- a * a a ka 

Front end of the racing car in which Lewis finished second, 68 
tlgue-proof metal, and wnat seconds behind the winner, at the Indianapolis Speedway in 1926 
they have to have they 

eventually evolve or have evolved for compelling power by vigorous knocking, they 
them. The lessons learned in racing The “straight-eight" engine got its the 



the road, and it was a 
racing engineer who devel¬ 
oped the first passenger car 
of the breed. After two 
years of trying out, the 
front-drive has developed so 
far along the primrose path 
of automobile perfection that 
one of the most beautiful 
production cars of the pres¬ 
ent era is a front-drive. 
Another front-drive is now 
far on the road to success 
and production is expected 
to be started on it in a few 
^ months. 

F or all the years there 
has been an Indianapolis 
500-mile race, there have 
been automobile factory en¬ 
gineers in attendance on it 
—car designers who come 
for a week before and 
stay for a week after the 
race. These engineers do 
not come out of mere idle 
curiosity; they come because 
realize that racing is, in truth, 
crucible of the automobile in¬ 


age for any one who cares to apply real test on the Indianapolis motor dustry. 

them. speedway, and its introducers in The Indianapolis Motor Speedway 

Time was when a man thought he America, the Duesenberg brothers. Corporation does not take all the credit 


was “in clover" if he got 8000 miles of 
wear from his tires. Today tire fac¬ 
tories promise ten times that dis¬ 
tance and think little of it. The In¬ 
dianapolis motor speedway has been 
one of the best testing grounds the 
factories have had. Tires that were 
developed for the 600-mile race have 
been m great aid in making a tire for 


actually combined their racing and 
passenger car engineering so success¬ 
fully that their racing car still holds the 
500-mile record at Indianapolis, while 
their passenger cars are recognized as 
among the fastest oii the road. Other 
eights came along after the Duesen¬ 
berg and one manufacturer even went 
to the extent of advertising that his 


for the development of the modern 
automobile. But in all the years that 
there has been an annual 600-mile 
race on the great brick course, the 
rules have pointed toward the one 
end—the greatest good to the develop- 
inent and experimental work of the 

* Walter Chrfittie buUt front-drive cars a icore of 
yey8 aso. but they were not made in any quantity, 
and soon faded from the automobile plauie. 
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automotive industry as a whole. 

In 1911, when the first 600-mile 
race was nm on the speedway, nine 
tenths of the production cars were of 
four-cylinder design, with huge en¬ 
gines—power plants whose pistons 
had a diameter of from five to seven 
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chamber is smaller and designed to 
handle higher compiression than pre¬ 
vailed in the ancient cars. An engine 
that will respond on demand to a speed 
of 8600 revolutions per minute is not 
unusual. The oiling systems in a 
large degree are of the pressure type, 



the gravel and dirt roads would in time 
be giving way to those of the hard 
surface type. They foresaw the speed 
curve of tiie automobile rising higher 
and higher. They must have realized 
that in the nature of things the 
automobile would have to change to 
accommodate itself to the change in 
conditions under which it was to be 
used. 

The then owners of the speedway, 
Carl G. Fisher, James A. Allison, 
PYank H. Wheeler, and A. C. Newby, 
had all prospered through the auto¬ 
mobile industry and were due to 
prosper much in the future. They 
felt they owed the industry a debt of 
gratitude and the payment, they de¬ 
cided, was in the use of the speedway 
as a laboratory for the industry. In 
furtherance of this idea, they decided 
that the rules for all their races should 
be drafted so that they would antici¬ 
pate by two or three years as nearly 
as possible the trend in the industry. 

Accordingly, in 1918 and 1914 the 
piston displacement limit was set at 
450 cubic inches, to anticipate the 
downward trend in the size of the 
automobile engine. At this time the 
race entries were all factory cars and 
in effect merely stripped-down stock 
cars. 




cut appearance. 

inches and whose stroke was repre¬ 
sented by the same figures. The power 
was derived from the great capacity of 
the cylinders and the combustion 
chamber, and this all made for a slow- 
moving, ponderous motor, which was 
considered “revving” at terrific speed 
if it reached 1800 revolutions a minute. 
The car was not “flexible,” and this 
made for a lot of gear changing, as the 
least resistance to the car’s forward 
movement meant a laboring engine, 
which called for an immediate shift 
into a lower gear. The oiling was of 
the splash type, that is, the cylinder 
walls and connecting rod bearings 
were lubricated by a spoon on the 
lower connecting rod bearing dipping 
into a shallow oil trough and literally 
splashing the oil to the parts needing 
lubrication. 

T he automobile as a whole and its 
individual parts were rather mas¬ 
sive, for the industry had not yet 
learned that steering knuckles, axles, 
and other vital parts could be small 
and light as to weight, yet strong. The 
car was just a good big brute, with 
all the crudeness that one assodates 
with a good big brute. And with it 
all, it sat well up in the air, and this 
height tended to make the center of 
gravity high and tended to make the 
car difficult to handle at speed. 

Consider the car of today: The pis¬ 
tons are little more than half the size 
of the 1911 product. The combustion 


designed to lubricate perfectly the 
bearings and the cylinder walls as the 
car floats along at from 60 to 90 miles 
an hour, in a way that never could 
have been done with the splash system, 
which considered itself overworked if 
it had to provide for a speed of 60 
miles an hour for short distances, and 
whose operation depended a great deal 
on the car being fairly level for best re¬ 
sults. 

A great deal of attention has been 
paid to a low center of gravity in the 
present-day car. One has only to 
note the cars that go flashing by. 
Some of them seem actually to be 
rubbing, the ground. 

The car of the present moment is 
eight-cylindered, with experimental 
work going on in one or two factories 
for double that number. Multiple 
cylinders make for extreme flexibility. 
Gear changing is reduced to a mini¬ 
mum and one of the bugbears of women 
drivers is thus eliminated. The eight- 
cylindered car came to the Indian¬ 
apolis track because the racing drivers 
recognized in its multiple cylinders 
something they needed in their busi¬ 
ness. It came into production because 
the manufacturers recognized in it 
something to fill a vital need. 

Writer the 1911 and 1912 Indianapolis 
races had been run with cars of a pis¬ 
ton ^placement limit of 600 cubic 
inches, the speedway owners, with 
that rare vision that has nude their 
race the wonder of the world, saw that 


I N 1915, 1916, and 1919 (there were 
no races in 1917 and 1918, the war 
years) the piston displacement limit 
was reduced to 800 cubic inches. 
Factories still participated in the race, 
although not so heavily as in the early 
years. Whereas even stock parts were 
used on the early cars, now began a 
gradual change from stock parts to 
specialized parts where the racing 
strain was greatest. 

The year 1920 ushered in the rule 
that the cars must be of 188 cubic 
inches displacement. This year saw 
rile real beginning of the highly 
specialized, specially-built racing cars. 
In 1928 the displacement was re- 



HIGH AND AWKWARD 

One of the iiratt Eitwood Haimee, t^ auto* 
mobile inventor, in Ue 1898 bun; 
a eptttterer Whldb etOM hw> on 
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LOW-HUNG, RACY, WELL BALANCED 

In this modern car many ihinu« learned on the race track have been incorporated. The 
Stutz here shown, and its companion, the Blackhawk, were almost literally born of the track 


duced to 122 cubic inches and in 1926 
this was changed still further down¬ 
ward to 91cubic inches, a quart and 
a pint, just half the size of the Ford 
motor of that day. That year, too, 
saw the inauguration of the one-man 
racing car. 

There was a definite rise in the 
motor speed with the gradual decrease 
in the piston displacement. With 600 
cubic inch cars the engine speed was 
approximately 1800 revolutions per 
minute, in rare cases 2000; the 450 
cubic inch cars showed a rise to a top 
speed of 2300 revolutions; 300 cubic 
inches, 2800 to 3000 for four cylinder 
cars and 3500 for eights; 183 cubic 
inches, to as high as 4000; 122 cubic 
inches to a top of 5400; 91}4 cubic 
inches to as high as 8400, with an 
average top of 7000. 

I T is true that the present-day manu¬ 
facturers are not using such high 
engine speeds, but they are able to get 
much valuable information from such 
speeds. 

When the Indianapolis Motor Speed¬ 
way Corporation reduced its engine 
maximum size to 91}^ cubic inches it 
felt that it had reduced it to the 
minimum, so far as benefit to the 
industry was concerned. It had, 
through the ingenuity of the racing 
drivers and the engineers who did the 
work for them, shown the automotive 
industry (1) that engines with a top 
motor speed of 7000 revolutions per 
minute were possible; (2) that lubrica¬ 
tion could be had at those speeds; 
(3) that great horsepower could be 
obtained from small engines, as these 
small supercharged power plants de¬ 
veloped in excess of 200 horsepower; 
(4) that reciprocating parts could be 
so well designed and balanced that 
they would perform satisfactorily at 
such high speeds; (5) that parts of the 
automobile that had to withstand 


great stresses could be built strongly, 
even though of light construction. 

So long as a small high-speed engine 
would benefit the industry, the 
speedway clung to it. When the 
centrifugal type of supercharger was 
introduced and it was thought it would 
eventually be of use to the automobile 
manufacturer, the speedway aided in 
its development. Today it is known 
that the centrifugal type is not the 
supercharger to be put into the car 
that goes to the person in the street, 
because of its high speed—upward of 
40,000 revolutions per minute on 
racing cars —and its delicate adjust¬ 
ment. 

With hard paved, wide highways, 
and the demand for high speed in 
production cars, along with comfort, 
the demand has swung back along the 
trail. There will always be small cars 
and small power plants, it is true, just 
as there probably will always be four- 
cylinder cars in this class. But the 
medium-priced and the high-priced 
demand in America is for a car that 
approximates in size those of earlier 
days. The engines have not traveled 


so far along the backward road as have 
the cars themselves. High car speed 
and power may be had with a medium¬ 
sized motor, with high engine speed. 
These cars, with their multiple cyl¬ 
inders and other improvements, have 
all the flexibility to be attained with 
any engine, regardless of size. 

With the demand, then, so well 
pronounced for a medium-size engine, 
the Indianapolis Motor Speedway 
Corporation, true to its tradition, feels 
that it must fall in line and aid in its 
development. It bans the small car, 
bans the supercharger, and asks the 
driver to get his carburetion from two 
carbureters instead of the eight that 
were used before the advent of the 
supercharger. Two carbureters are 
specified because that is the trend in 
the industry where eight-cylinder cars 
are concerned. The two-man body is 
added, because it more nearly ap¬ 
proximates stock car design and the 
mechanician alongside the driver is 
expected to make racing safer, although 
this particular point may be open to 
question. 

Now that the slow-speed, blower- 
type of supercharger, which runs at 
engine speed, instead of five times 
faster, is becoming a factor in cars 
that demand excess speed and excess 
power for heavy going, there is little 
doubt that the speedway may, in time, 
permit its use to aid the industry. 

I T may all be explained in one 
sentence: The Indianapolis Motor 
Speedway Corporation feels that its 
track can be of more use in developing 
the features that are part of the cars 
of today, than in continuing to race 
with the highly-specialized small- 
engined cars of the past that have 
given all they have to offer to the 
industry. 

An ocean covered the land; millions 
of minute sea animals died, sank to 
the bottom^ and the embedded mass be¬ 
came marble when the water receded. 
Marble^ the memorial stone, will be dr 
cussed in an article soon. 



BROTHERS UNDER THE HOOD 

A Duesenberg touring car of 1926 and, beside it, the Dueeenberg racing car of that year. 
Du^nberg, a veteran racer, was the first American engineer to use tour wheel brakes 
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ENTRANCE TO THE CAVE OF TUC D’AUDOUBERT IN SOUTHERN FRANCE 


Access may be had only by means of a row boat in which one ascends 
the stream a short distance, then clambers up through a small open¬ 


ing. The cave was discovered on his own estates by Count B^gouen 
in 1912. It contains many treasured evidences of prehistoric man 


When Reindeer Roamed the Pyrenees—II 

How the Anthropologist Explores the Buried Evidence of the 
Ancient Past and Reconstructs an Outline of Prehistory 


(Concluded from December 1929) 

HILE the sites of buried 
civilizations in Dordogne 
have for the most part been 
accurately mapped, there 
exists as yet no complete guide to the 
prehistoric underworld of the Little 
Pyrenees. Many “painted*' caves 
have been discovered and explored 
and many Stone Age shelters ex¬ 
cavated. But no one knows the exact 
limits of this portion of the cave 
man's country, for the whole district 
is honeycombed with caves. 

T here are caves with galleries 
vast as a cathedral nave and 
caves like rabbit-holes; caves that open 
gaping mouths in the hillside and 
caves completely choked at the en¬ 
trance with earth and fallen rock; 
caves that consist of a single short 
tunnel, and labyrinth caves with 
dozens of branching passages. Some 
have long been known and explored; 
others no man has penetrated since 
the cave men left them; and still others 
for countless centuries have served as 
shelter only for wild animals—dens of 
the ancient cave bear and cave lion, 
and tONday the haunt of foxes. 

Three of these caverns count among 
the great prehistoric art sanctuaries of 


By IDA TREAT, Ph.D. (SORBONNE) 

Co-author of Primitive Hearths in the Pyrenees’* 

France. First, the giant cave of 
Niaux that bores into the mountain¬ 
side above the modem steel-town of 
Tarascon. There the visitor walks 
for over a mile through vast subter¬ 
ranean galleries of red and black- 
veined marble, coming at last to a 
chamber so lofty that the light of his 
acetylene lamp fails to reach the roof. 



ENGRAVED BISON’S HEAD 
FVom the eevem of Tne d’Avdoubert 
Photographed by Max Btgouen 


At the top of a steep incline of sand 
he stands before one of the marvels of 
prehistoric art, a row of animal figures 
painted in black on the rock wall, 
startlingly life-like, a bison, horses, 
and a wild goat. In appearance, the 
paintings seem as fresh as if they had 
been traced there yesterday, but over 
them all lies a.thin transparent "var¬ 
nish”—a stalagmitic coating deposited 
there by the slow oozing of lime- 
charged water through the rock, a 
stony guarantee of their authenticity. 

A FEW miles distant lie the twin 
caves of Tuc d’Audoubert and 
t]]e Trois Fr^res, less spacious than 
the great cavern of Niaux, although 
the longer of the two is nearly a nolle 
in length. Both are difficult of access. 
A subterrunean river flows from the 
opening of the Tuc. To enter the 
Trois Fibres, one must cUmb down a 
pit for over 100 feet at the end ot a 
rope. Each cave consists of fairypUke 
chambers hung with snowy i^tsls^tes. 
low passages with barely i^aco enough 
to crawl, and upper gallnries whidi ban 
be readied only by ecaUng vitHieal 
walls of rock. 

The Trois FrOres owes itb lenoWn 
to a series of 800 animal eiqp«viags 
and a strange flgure dmt looks down 
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Photo by Mu B«»ou(in 

ONE OF THE MODELED BISON OF TUC D’ AUDOUBERT 
It and a male biaon fijrure. which does not show, no doubt had somethinR to do with magic 
rites suppoaed to control the reproduction of the animals used for the ancient hunters’ food 


from a high niche in one of the rock 
chambers—half man, half beast, per¬ 
haps the sorcerer or shaman of the 
cave man’s tribe, or perhaps a strange 
god of this burled heathen world. The 
cave of Tuc d’Audoubert contains, 
together with many engraved draw¬ 
ings of animals, a unique example of 
prehistoric sculpture; two bison mod¬ 
eled in clay that today is as plastic as 
when the cave-artist laid aside his 
tools 800 centuries ago! 

In these two caves as in no other, 
you realize that these underground 
art galleries were in no sense prehistoric 
habitations, but sanctuaries, hidden 
temples for the celebration of mysteri¬ 
ous ceremonies and strange sacred 
rites. In one low chamber close by 
the modeled bison, you see hundreds 
of human footprints beneath a thin 
stalagmitic layer, footprints that go 
’round and ’round as if in a primitive 
dance; while on the clay floor lie 
strange clay objects, modeled symbols 
of an ancient phallic cult. 

Y OU can imagine the scene: the 
weird glare of smoking torches, 
the crouched, dancing figures—faces 
barred with paint, and bulky garments 
of skins; and perhaps standing by the 
modeled figures of the bison the 
sorcerer himself, masked and terrible, 
the artist and master of ceremonies. 

Here too you can understand why 
the cave man did not dare venture 
often into the dark inner recesses of 
the cave. Driven from the entrance 
by the presence of man and his camp¬ 
fires, the cave bear no doubt con¬ 
tinued to haunt the labyrinth of inner 
galleries. Today you see his traces 
everywhere— his clawmarks on rock 
and floor, the hollows in the soft clay 
where he slept, and the imprint of the 
furry haunches and paws of the great 



LITTLE BISON ENGRAVING 


Also from Tuc. The prehistoric artist 
had a knowledge of form and posture 
that would do credit to modem art, 


beast, a formidable adversary at close 
range for men armed only with weap¬ 
ons of flint and bone. 

You may even conclude that the 
modern child's fear of the dark might 
well be a legacy from the cave an¬ 
cestor to whom daylight or the glow 
of the camp-fire spelled safety, while 
darkness meant hostile, hungry beasts. 
The bold child or man who wandered 
away from the protecting flame risked 
a sudden and untimely end. 

Aside from the three main sanc¬ 
tuaries there are other art caverns in 
the Plantaurel: Le Portel with its red 
horses and black bison; Montespan 
with its magic signs and crudely mod¬ 
eled clay figures; Gargas and its 
arabesque designs, its walls spattered 
with dozens of human handprints on 
a white or colored ground; and still 
other caves that contain isolated 
drawings, splotches of color or an oc¬ 
casional red arrow painted on the rock 
wall pointing to an upper passage or 
an inaccessible ‘‘chimney.” 

B ut the caves that sheltered the 
cave man are far more numerous 
than the painted sanctuaries. Like 
modern towns that cluster about their 
churches, so the settlements of the 
Cro-Magnons seem to have comprised 
a multitude of rock dwellings in prox¬ 
imity to a cave temple for the celebra¬ 
tion of his magic cult. Not that 
dwellings nor sanctuary were neces¬ 
sarily permanent, since the nomad 
hunters must have shifted their settle¬ 
ments as the herds of game wandered 
from one part of the region to another. 
But wherever they camped, the temple 
of their primitive religion seems to 
have formed a part of the cave man’s 
life, fully as essential as the cavern that 
sheltered the tribe and its camp-fires. 

For at least 50 years scientists have 
turned their attention to the pre- 



rbolo b|r Mm 

ENTRANCE TO THE CAVE OF TROIS FRERES 


TU» <Av*, which b etoaely adjacent to the cave of Tuc d’ Audoubert, was dtocpvered_ in 1914 
by Cotpt B4gouen and named “Xhiee Brothers” for hb three young archeologist sons 
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historic eaves and shelters of the 
Plantaurel. They have discovered and 
explored painted caves and excavated 
the cave man's refuse heaps, removing 
the successive layers of ash, bone, and 
flint deposited there by Neandertal 
and Cro-Magnon man. But anyone 
who goes climbing today among the 
limestone ridges of the Plantaurel, 
pushing his way through the tangle 


the cave man’s presence—mural art 
and hearths. You advance slowly 
through the dark passages, holding 
your miner's lamp at arm’s length and 
scrutinizing walls and roof for traces 
of color or the lines of an engraving. 
It takes no particular skill to detect a 
prehistoric painting on the rock wall, 
but you need a practiced eye to dis¬ 
tinguish an engraved line from the 




Aotp by Mas / 

OBJECTS FROM TROIS FRERES CAVERN 

Above: The only engravinff of a prehistoric grasshopper I 

(near top, in center). At right: Head of an ibex with u, 

eyes of flint. Probably both animals served as food . 

of scrub oak and briar that masks the n. .. . . , 

rocky slope, comes speedily to the 
conclusion that much of the prehis¬ 
toric underworld still remains to be natural cracks and fissures of the stone, 
discovered. Even when you succeed in making out 

Since 1924,1 have explored and dug a detail of the drawing it requires con- 
in a part of the Plantaurel that lies siderable focusing of the imperfect light 
about five miles distant from the great before the whole design is visible in a 
art caverns of Tuc d’Audoubert and complete and distinct outline. Often, 
the Trois Fr^res. In a district not too, the cave wall may be covered by a 
more than 10 miles square, I have tangle of engraved figures, some stand- 
visited dozens of unexplored caves, ing on end, othere lying on their 
their entrances for the most part hid- backs—a confused interweaving of 
den by underbrush or blocked with lines like a complicated puzzle, 
fallen rock. No niche is too small to be exam¬ 

ined. I remember one little horse no 

O NLY a fraction of these had ever than the palm of a hand, ex- 

afforded shelter to Stone Age quiMtely cut Uke an etched gem in a 
man who, I discovered, showed con- hollow of rock only a few inches 

siderable similarity with the modern *l>ove the cave floor. In an oven-like 
apartment hunter when he set about chamber ro low that the artist must 
choosing his lodgings. He preferred worked lying on his back, the 


outline of a deer had been carefully 
engraved in the smooth limestone of 
the vault. As a general thing, opots 
which prove almost inaccessible to 
the modem explorer seem to have 
offered little difficulty to the prehis¬ 
toric artist. It requires breakneck 
gymnastics to approach within reach¬ 
ing distance of the ‘"sorcerer" in the 
cave of the Trois Frdres; its creator 
must have clung like a fly to the verti¬ 
cal wall while he cut and painted the 
masked figure. 

W HILE cave exploring in the Plan¬ 
taurel does require a certain 
amount of acrobatics on the part of the 
visitor, it offers little actual risk. No 
more, in fact, than confronts the small 
‘ boy who goes clambering among the 
rocks at the sea shore. The low pas¬ 
sages through which you must crawl 
are generally smooth semicircular tun¬ 
nels; in the larger galleries it is com¬ 
paratively easy to avoid dangerous 
proximity to holes or rocks which look 
as if they might crash down at any 
moment. 

The only really unpleasant caves 
are those that earthquakes have fis¬ 
sured and shaken into a chaotic dis¬ 
order of rock and clay, but in these 
you risk little chance of discovering 
the cave man's trail. Disagreeable, 
too, are the "carrion" caves, pits into 
which the Pyrenees peasants have 
flung dead farm animals for many 
generations. Such caves you generally 
avoid, however keen your scientific 
curiosity, although it may happen— 
as it did once to myself—that while 
exploring a passage you may come 
upon such a pit. On that particular 
occasion, even before we realized the 
meaning of a heap of animal bones at 
the end of a long gallery, the flame 
of our lamps dwindled to a red spark 
from the lack of oxygen and we beat 
a hasty and undignifl^ retreat. 
Underground streams represent an 


commodious quarters, although not 
BO vast as to be drafty, with wide 
openings to admit light and air, and 
wherever possible a sunny southern 
exposure. He liked caves that open 
on a broad terrace where in pleasant 
weather he could work and eat in the 
open; and he wished his water-supply 
close at hand. Such caves, I found, 
almost invariably contain traces of the 
cave man's presence and were occu¬ 
pied practically without interruption 
by the successive Stone Age popula¬ 
tions. Caverns less favorably located 
sheltered intermittent guests; and some 
dark and drafty holes had served 
merely as an occasional night's lodg¬ 
ing for groups of hunters. Of all the 
caves I visited, seven yielded pre¬ 
historic hearths. Three of these I 
have already excavated; the fourth 



cave is being dug. 

ElU 5 h time you enter an unexplored 
cavern, you look for two evidences of 


AN ENGRAVED REINDEER FROM THE CAVE OF tpC D'AUDOUl^&ilT 

Th« cave artiet'e ww aot lightoiied by ^em ootivettkaw, ^Hii iBttmilWitbii was m 

fflckenng lamp (sueh aa have been fopnd); hla took a^ere ffintj amootb stirfaeea we rata 
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Inconvenience rather than a danger. 
Their volume in the Plantaurel dis¬ 
trict is rarely important, but the water 
is icy cold and to cross them means 
that you continue the exploration in 
clammy, sodden garments. If the 
water proves too deep to ford on foot, 
it is not over prudent to trust entirely 
to your ability as a swimmer. A 
couple of square gasoline cans make 
safe and convenient floats. 

A side from the prehistoric mural 
L art which may, or even more fre¬ 
quently may not, be present on the 
cave walls, the explorer keeps an eye 
constantly on the cavern floor for 
traces of the cave man's hearths. For 
while Stone Age man did not inhabit 
the dark inner galleries, he occasionally 
built a fire there, perhaps to prepare 
a sacrificial meal. Frequently such 
hearths lie on the present surface, 
partially welded to the floor by a layer 
of stalagmitic deposit. Your light 
falls on a blackened stone or two, a 
few fragments of charred bone, a for¬ 
gotten flint tool. It may be an en¬ 
graving tool, the very burin that the 
cave artist used to cut the outline of 
an animal on the wall above! 

Often, too, the primitive hearth 
stones may have been covered by a 
layer of clay brought there by water 
long after the days of Stone Age man. 
If so, the explorer's only resource is 
to dig. That is to say, you select a 
likely spot and make a “sounding." 
If lucky, you may happen on a hearth; 
more frequently however you en- 



fboto by Ok. JusWI^nut 


OBJECTS FROM THIVIEC 

A necklace and ornaments. These objects 
date very roughly about 10,000 BXU 

counter merely a layer of sand, stalag¬ 
mitic material, or of flaked clay—the 
original “bear clay" of the cave bot¬ 
tom—^that contains only the bones of 
the cave bear and his animal contem¬ 
poraries, the cavern’s earliest inhabi¬ 
tants. After a few fruitless attempts 
you generally give up the search for 
scattered hearths; their presence is 
always problematical and to find them 
would necessitate digging up the en¬ 


tire floor of the cave, an immense task. 

Back in the entrance chamber of the 
cavern there is always a much better 
chance of finding prehistoric hearths 
and refuse heaps. A systematic search 
shows that fires were sometimes built 
in the center of the chamber, some¬ 
times against the walls; or if the cave 
had many occupants, hearths may be 
distributed over the entire floor. You 
do not find them on the surface. They 
lie beneath a layer of stone fragments 
weathered and fallen from the roof, 
and earth brought in from out-of- 
doors by water or the paws of animals. 
Or they may be sealed beneath a 
stalagmitic layer. In one cave of the 
Plantaurel—the cave of Gargas—the 
stalagmitic layer is in places 20 inches 
thick. The excavator cuts through it 
with quarrier's tools, lifts off the lime¬ 
stone blocks and underneath, welded 

FINDS AT THIVIEC 

At right: The prehwtoric cemetery. Two 

skeletons and three hearths were found 

together in a compact stony mass, lies 
the kitchen refuse left there by Cro- 
Magnon man 30,000 years ago. 

In some of the more habitable caves, 
the digger finds heaped in successive 
layers the kitchen refuse of a complete 
aeries of Stone Age civilizations from 
Neandertal man to the Azilian fisher- 
folk. In others he may uncover traces 
of a single civilization. But in each 
layer, even though he may find no 
human bones, the animal remains and 
the type of flint and bone instruments 
tell in what civilization he is digging. 
A single flat harpoon says: “Azilian"; 
a fragment of reindeer antler means 
Cro-Magnon men; a triangular flint 
point and a rhinoceros tooth re¬ 
veal the presence of the Neandertals. 
From the material taken from the 
ground and the carved and painted 
signs on the cave walls it is possible to 
reconstruct the history of the cavern 
through the long period when men of 
the Old Stone Age lived and hunted 
on the frozen steppe that today is 
southern France. 

An occasional stroke of luck may 
bring to light an important discovery, 
but on the whole it is the painstaking 
every-day business of excavating that 
contributes the most valuable docu¬ 
ments to the still incomplete record of 
the cave man's existence. The ex¬ 
cavator's goal is not to find “museum 
pieces," although to dig up a fine bit 
of sculpture, a beautiful piece of 
chipped flint, or the bone of a hitherto 
unknown animal does represent the 
high-spots of his work. His task is to 
build up a careful cross-section of the 
far-away period from fragments which 
taken individually may appear quite 
unimportant. 

“Stick to a site you know and dig 
it to the end," might be his motto. 
Indeed, the most important discoveries 
made in France within the past few 


years have come not from “wild-cat" 
prospectors for prehistoric treasure 
nor enthusiastic glory-hunters, but 
from men who for years have -exca¬ 
vated—stone by stone and bit by bit 
of earth and clay—shelters and caves 
which, judged by their daily, weekly, 
or even monthly output, scarcely 
seemed to justify the effort. 

Ten years of constant digging en¬ 



abled Dr. Henri Martin to uncover 
a series of prehistoric burials and 
brought about the discovery of a 
sculptured stone frieze—bison, cattle, 
horses, and human figures—the most 
interesting example of the cave man's 
stone carving yet known. Careful 
excavations in an insignificant little 
cave of the Plantaurel led M. de St. 
P^rier to find the little “Venus" of 
Lespugue, a tiny goddess of fecundity, 
the most beautiful of Stone Age 
images. Each year the patient work 
of Count B6gouen and his sons in the 
caves of Tuc d'Audoubert and the Trois 
Frdres, and of M. Peyrony in the 
Dordogne region, bring to light new 
art objects carved in stone and bone 
by the primitive Cro-Magnon artist. 

T he most recent discovery of the 
bones of prehistoric man was made 
not in the cave country of the Pyrenees, 
but on an island off the Brittany 
coast. On the barren little isle of 
Thiviec, in a thin layer of soil never 
yet disturbed by a plow. Monsieur 
and Madame St. Just-P6quart un¬ 
covered almost on the surface a veri¬ 
table prehistoric cemetery. Among 
heaps of ashes and kitchen refuse they 
found primitive “tombs" containing 
marvellously preserved human skele¬ 
tons. A peculiar feature of these 
burials was that each skeleton lay 
crouched beneath a tent-like structure 
of deer antlers. An examination of the 
animal bones and flint tools that ac¬ 
companied the burials showed that 
this prehistoric cemetery is older than 
the curious stone monuments, the 
menhirs and dolmens of Brittany, 
that it dates in fact from the last 
period of the Old Stone Age. The men 
who lay buried on the island of Thiviec 
belong^ to a race similar if not identi¬ 
cal to that of the Azilian cave men of 
the Pyrenees. 
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Hunting Pocket Planets 

How the Astronomical Specialist Applies Scientific Management 
to the Systematic Search for New Asteroids or Minor Planets 


By HENRY NORRIS RUSSELL. Ph.O. 

ChMtrman of thm Department of Aatronomy mnd Director of the Obeervmtory mt Princeton Univereity 
Reeearch Aaaooimte of the Mount Wilaon Obaervmtory of the Carnegie Inatitution of Waahington 
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"T is doubtful whether any man liv¬ 
ing could give from memory the 
names of all the known planets 
in our solar system. Many a 
reader may gasp at this statement 
and say to himself “Mercury, Venus 
. . yes, every high school graduate 
knows or should know the eight large 
planets. But how about the thousand 
and more of small ones, the asteroids? 
The lore of classical, Teutonic, and 
Norse mythology has been well nigh 
exhausted in naming them; countries, 
cities, and universities have been 
commemorated, and to memorize the 
names which follow one another on a 
page or two of the list would be like 
recalling the names of the Pullman 
cars that leave a terminal station. 

But before the tiniest planet can be 
named it must be discovered and its 
orbit worked out. In the old 
days of visual observation the 
search was most laborious. 

After making, through weary 
hours, a chart of all the faint 
stars in some region of the 
sky near the ecliptic where 
planets are likely to pass, the 
observer went over the region 
night after night hunting for 
stars not on the chart. In 
time he might find a moving 
body—a new planet. One en¬ 
thusiastic amateur was so 
rewarded after 15 years of un¬ 
successful labor. 


guiding telescope attached to the in¬ 
strument the stars will appear on the 
negative as black dots, but the asteroid 
as a streak or trail which may imme¬ 
diately be picked out on inspection of 
the plate. All that is necessary is to 
pick out a likely region, preferably on 
the ecliptic and nearly opposite the 
sun, take the photograph and keep on 
again and again till the wished for 
trails appear. 

A powerful instrument with a wide 
field of good definition is required and 
it is very desirable to have two such 
cameras mounted side by side on the 
same axis, as Dr. Wolf has. Then the 
reality of the faint trail may be con¬ 
firmed “out of the mouths of two wit¬ 
nesses*’ and there will no longer be 
trouble from defects on the plate 
which occasionally look so much like 



B ut in modern times the 
discovery of planets has 
become a matter of “scien¬ 
tific management” and is 
done almost by machinery, thanks to 
the aid of photography. The pioneer 
in this work. Dr. Max Wolf, of lleidel- 
berg, is still actively engaged in it 
after nearly 40 years of successful 
searching, and a recent visit to him at 
the Konigstuhl Observatory suggested 


PhoUwraph by D^rld B. Piokvrioff, cWfurlMy of AMronomn 

SECTION OF KONIGSTUHL OBSERVATORY 


Here Professor Max Wolf has discovered his lone list of 
asteroids. The observatory is 1500 feet above Alt Hwdelberg 


planet trails as to deceive even the 
experienced observer. 

All the known planets which fall 
within the field of the plates are of 
course automatically rediscovered, 
along with any new ones which are 
bright enough to appear. It is possi- trol did not encourage insomnliT, "imd 
ble theoretically to calculate in ad- the observer knew no more till he wm 


planets were discovered and 148 
known ones re-observed. A comet was 
also discovered by Dr. Reinmuth. 

It is evident that the asteroid seeker 
has still pretty good hunting. On the 
average l}i new planets were dis¬ 
covered for every pair of plates taken 
with the double camera. With the 
reflector, which has a much smaller 
field of good definition, one discovery 
was made for every five and a half 
plates taken, but these plates are of 
great value in recording the position 
and brightness of the very faint stars 
and so have additional scientific use¬ 
fulness. 

So far as the mere exposure time 
goes a planet was discovered for every 
two hours work with the camera and 
every four hours with the reflector. 
But this statement, while it shows to 
what an admirable degree of 
efficiency the asteroid work 
has been brought by years of 
experience, gives no idea at all 
of the amount of work which is 
involved. 

S OMETIMES clouds come 
up and spoil promising be¬ 
ginnings. Moonlight fogs the 
plates BO that no work can 
be done near the time of full 
moon. Clear moonless nights 
must be utilized to the full, 
although the flesh threatens 
rebellion.' 

There is a tale of a young 
assistant who, having com¬ 
pleted two three-hour ex¬ 
posures on different regions, 
started in the small hours of 
the morning upon the third. With a 
good driving clock the task of watcUng 
the guide star and keeping it on the 
cross wires was not strenuous. The 
surrounding darkness and the steady 
monotonous clicking of the clock con- 


to the writer this present subject. 

The asteroids are so small that they vance where the known planets ought awakened by the rays of the rn^rv^^ 

it is easier and cheaper to rediscover 
everything and then pick out the 
planets which are already known. This 

demands less calculation. ^ ^ 

How things go at present is illus- square millimeter of the image in ^ 
trated by the report of last year’s work der that notUng be missed, the 
at Heidelberg. Sixty pairs of plates planets are all faint-—If they 
were taken by Dr. Reinmuth with a bright they would have been 
ward the proper region and an exposure 16-inch double camera, and 189 single up in past years—and only an experi^ 
of two or three hours is made, follow- plates by Dr. Wolf with a 28-inch enced observer can be sure thgt tte 
Ing the stars carefully with the aid of a reflector. Upon these plates 99 new faint trails are reri. But suppose that 


look exactly like stars, even with the 
greatest telescope. They may be dis¬ 
tinguished from the thousands of faint 
stars which fill the field of the plate only 
by their motion. Fortunately this 
motion is fairly rapid, averaging about 
a quarter of a degree a day or half a 
minute of arc in an hour. If then an 
astronomical camera is directed to- 


sun shining faintly into the dome. 

When the plates are taken and de¬ 
veloped the heavy work is only begtm^ 
They must be most careful)^ exandnc^ 
under the microscope, going over eviMcy 
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a trail has been founds confirmed on the 
duplicate exposure and marked on the 
plate. Before the discovery can be of 
use to anyone else» the planet’s exact 
position must be measured. This de¬ 
mands more work with a micrometer 
microscope, measuring not only the 
planet but neighboring stars whose 
places in the heavens are accurately 
known, and following up the measures 
by the necessary calculations. 

Then the planet must be found again 
and observed on at least three nights 
if a rough orbit is- to be calculated. 
With set fair weather this is not 
difficult, but only too often unfriendly 
clouds intervene or the full moon puts 
a stop to observation and when the 
next good chance comes the planet can 
not be found. 

I T may have been receding from the 
earth and have grown fainter, or the 
rough idea of its motion gained from 
the original trace may not suffice to lo¬ 
cate it after a fortnight. Anyway a 
considerable fraction of the newly dis¬ 
covered planets get lost again before 
the three requisite observations have 
been obtained, despite the best efforts 
of the observer. Sooner or later these 
lost planets are likely to be redis¬ 
covered and it is a commonplace to 
hear that a calculation reckoning back 
with the aid of the orbit finally com¬ 
puted from an adequate set of observa¬ 
tions, has found that observations of 
‘‘lost” planets in earlier years belong 
to the same body. 

Planets get lost in another way, too. 
The observations of the first season are 
often insufficient to give anything 
better than a rough orbit, and if the 
planet is missed for a year or two there¬ 
after the calculated position will no 



DOUBLE 16-INGH CAMERA 

Between the duolieate photiHprephic re- 
fmotonr 1i a ten-inch finder for visual uee 


longer be good enough to tell where to 
point the camera. Some planets are 
thus lost for decades and then redis¬ 
covered. For example, an asteroid 
discovered in 1873 and named Aethra 
was lost in this fusion and only redis¬ 
covered in 1922, nearly half a century 
afterward. 

The number of “known” asteroids 
for which we have good, or at least 
fairly good, orbits now amounts to 
more than 1100. Yet two new ones 
are still discovered for every three old 
ones that the plates pick up. It is 
reasonable therefore to conclude that 
there are at least 700 more which await 
discovery. Making allowances for 
improvement in the methods of search 
it appears probable that the number of 
small planets in our lists will reach 2000 
before the hunting becomes poor 
enough to discourage further searching. 

Even then, the observers will still 
have plenty to do and the theoretical 
astronomers much more. The orbits 
of the asteroids come much nearer to 
Jupiter than do those of any of the 
larger planets, and the changes in the 
orbits produced by Jupiter’s attraction 
are correspondingly great. An ac¬ 
curate calculation of the perturbations 



DISCOVERING AN ASTEROID 

The technique i» described in the text. 

Arrow points to asteroid's trail (retouched) 

of one of these “little rocks” would in 
most cases be an enormous job. If it 
should be desired to predict the position 
as accurately as it can be observed, 
each of the 2000 asteroids would de¬ 
mand an amount of mathematical 
work which would average at least as 
great as that involved in the famous 
Lunar Theory. Roughly speaking one 
may guess that from 30 to 50 years 
work by a skilled mathematician with 
assistant computers would be required 
in a typical case. There is no fear, 
then, that the lovers of celestial me¬ 
chanics will be in danger of idleness 
for centuries to come. 

There might seem to be some fear 
that the asteroids would get quite out 
of hand and utterly outrun the powers 
of the calculators. But fortunately it is 
relatively easy (for a few experts!) to 
calculate the influence of Jupiter on an 
asteroid’s motion, closely enough to 
predict its poaiti6n in the sky within a 
few minutes of arc. With the aid of 
such tables we can be confident of 
finding the little planet again, even 
cdter letting it out of sight for 20 or 30 



Fhotogrftph by DavUI U. Pmkerinc. oaurtesy oI t*opular A^tronom|^ 


PROFESSOR MAX WOI.F 

.. with iron-RTay hair and beard, twin¬ 
kling eyes beneath bushy browsD.B.P. 

years. If we point our camera at the 
tabular position the asteroid may not 
turn up exactly at the center of the 
plate, but it will be safely on the plate 
and that is all we need to keep track 
of it. 

Observation of the small planets in 
this fashion should, so far as can be 
seen, keep a few observers busy in¬ 
definitely. The course of their work 
is likely still to be enlivened by oc¬ 
casional discoveries, A number of 
asteroids are known which move in 
very eccentric orbits and approach 
the earth’s orbit closely on one side of 
the sun but are far away on the other. 
When such a body comes to opposition 
at or near its point of closest approach, 
it may be tolerably bright. When in 
the opposite part of its orbit, even at 
opposition it may appear 100 or even 
1000 times fainter* 

T WO or three such planets are 
known which are so small that they 
can be observed only in the favorable 
years of close approach. There must 
be many more that are imdiscovered, 
and picking them up at one of the rare 
occasions when conditions are favor¬ 
able may interest the observer of the 
future, after the general run of the less 
interesting planets have been ac¬ 
counted for. 

It is impossible to conclude without 
a word of enthusiastic admiration for 
the courage, skill, and devotion to 
science which enable Prof. Wolf and 
his associates, in spite of severe limita¬ 
tions in the finances of their observa¬ 
tory, to discover planets at the rate of 
a hundred a year, and moreover to 
make other important contributions to 
the advancement of astronomy which 
there is not space to relate.—Pon- 
treaina, Switzerland. 
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An American Front-End-Drive Car 

Many Advantages Seen for the Front-End Drive Which Has 
Recently Been Applied to an American PlecLsure Car 



THE CAR THAT “PULLS” ITSELF INSTEAD OF “PUSHING” 

Onp model of the Cord automobile, the first stock American car to have front-end drive. 
Standing only 61 inches high, it is said to introduce greater safety and driving ease 


I NTRODUCTION by Auburn of 
the Cord front-drive automobile 
marks a new era in the automotive 
industry, in which America leads 
the world. While Europe took the 
first lead in the front-drive principle of 
automotive propulsion, limited pro¬ 
duction facilities and the smaller mar¬ 
kets kept these cars from making great 
headway. 

The history of the front-drive car in 
America is mostly a racing history, but 
it is replete with progress and accom¬ 
plishment. Barney Oldfield as early 
as 1912 introduced the front-drive car 
to the American speedway, piling up 
many records with his car known as 
the "Christie,” but it was left to Jimmy 
Murphy and Harry Miller to intro¬ 
duce the all-American front-drive car 
in 1924. Murphy died in that year, 
and the car was finished by Miller who 
entered it in the Indianapolis Speed¬ 
way races Decoration Day, 1925. The 
car was driven by Dave Lewis and won 


second place (100.82 m.p.h.), in the 
fastest race ever held on the speedway. 

Since that time the front-drive car 
has been a formidable contender in 
every major race in the country with 
such drivers at the wheels as Pete 
DePaola, Harry Hartz, Leon Duray, 
Cliff Woodbury, Pete Kreis, and Hep¬ 
burn. 

It is interesting to note the com¬ 
ment of Harry S. Miller on the reasons 
for his going over to the front-drive 
type racing car. He says: 

”1 do not believe that the front-drive 
car is any faster than the rear-drive 
type. The reason why it can make 
better time on the speedways is that it 
is unnecessary for the drivers to slow 
down around corners, the skidding of 
the front-drive type being reduced to 
a minimum. The success of the front- 
drive car has been in the safety factors 
which it provides. It is a monumental 
record that in the five years front-drive 
cars have been used on the speedways 


there has never been a death due to one 
of these cars getting out of control.” 

While racing hks its interest to the 
pubHc, most car owners want to know 
what the front-drive has to offer them. 
The consensus of automotive engineers 
is that the chief contribution of the 
front-drive type automobile is, like 
that of the racing car, safety, with a 
second consideration of comfort, and 
possibly a third in economy. Three 
factors make possible the added safety 
of the front-drive car: its unusual 
lowness of design (it fairly hugs the 
ground), its lack of unsprung weight, 
and its "pulling” traction. 

Some two years ago Harry Miller 
became associated with E. L. Cord, 
President of Auburn, in the production 
of a front-drive car. After eighteen 
months of experiments, with experi¬ 
mental cars on the roads day and night, 
the Cord front-drive car, built around 
the Miller patents, was announced. 

P ROBABLY the most noticeable 
feature of the new car is the close¬ 
ness with which it hugs the ground, 
and yet it has a road clearance equal to 
most rear-drive cars. An ordinary 
size man standing beside it can look 
over the top. The phaeton-sedan, for 
instance, is only 61 inches high at the 
peak-point, but even with this low con¬ 
struction head room is a full 38 inches. 
The average rear-drive sedan stands 
70 to 73 inches with the same amount 
of head room. 

Striking in appearance also is the 
long hood which is 46 inches in length, 
giving the car an unusually fleet and 
powerful appearance. The front fend¬ 
ers have an over-all length of 80 inches, 
and are the longest used on any produc¬ 
tion car. They are of the one-piece 
type and their long, sweeping lines add 
again to the fleet appearance. The 



To transmit power to the front wheels and at the same time permit 
turning at a sharp angle presented a problem which the en^eem 


finally worked otrt sucoessfu 
Traniunissia 


»ion, differential, an 


lal univeml 
B bads of mat tali 
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THE POWER PLANT 

Entrine of the new front-iJrive car. Hero will be seen manner in which all except front 
tubular axle has been made nprung weight. Note special universal and method of steering 


radiator is of the type similar to 
the design used on Miller racing cars, 
although much larger, with the top line 
of the hood practically parallel with 
the ground. The body itself is stream¬ 
lined throughout, with the rear seat 
on the same level as the front. 

From a mechanical and engineering 
standpoint the front axle and method 
of drive are of chief interest. With 
the new Cord front-drive the engine, 
the transmission, the drive shaft, the 
differential, and the driving axle be¬ 
come a single power unit, thus adding 
to the efficiency. 

The front axle is three quarter float¬ 
ing, and consists of a latitudinally 
bowed tubular member joining the 
steering knuckles. The propeller shafts 
are entirely separate from thilff enter¬ 
ing only at the ends where the steering 
knuckles are attached. The trans¬ 
mission and differential are all located 
directly back of the front axle and are 
mounted on the frame of the car, be¬ 
coming sprung weight. 

U NIVERSAL joints are provided 
in the propeller shafts, the two 
inner ones being of the Universal Prod¬ 
ucts type, and the two outer ones of a 
special constant velocity type patented 
and used for the first time by Auburn 
in the front-drive car. It is this special 
universal joint that has made the Cord 
car possible. Heretofore, designers of 
front-drive cars have been hampered 
by their inability to obtain a universal 
joint which would give constant veloc¬ 
ity to the front wheels when making a 
turn. Race drivers who have used the 
front-drive cars were under the handi¬ 
cap of having to make wide turns. 
Through the use of this new type uni¬ 
versal joint the turning radius of the 
car has been reduced to 21 feet, or less 
than that of any rear-drive car of the 
same wheelbase. 

Another outstanding feature of this 
front axle is that the king pin is per¬ 
pendicular and that no transverse in¬ 
clination has been necessary. This 
permits the use of a longer king pin 


and greater bearing surface, resulting 
in easier steering. 

In detail, the car is powered by a 
straight-eight, 125 horsepower, Ly¬ 
coming motor, which has been devel¬ 
oped especially for this model. This 
engine is reversed from the usual type, 
the flywheel being in front, next to the 
transmission. The rear axle is of the 
I-beam type, and is approximately of 
the same weight as the front axle of 
the ordinary rear-drive car. 

Brakes are Lockheed, 4-wheel in¬ 
ternal expanding hydraulic, with a 
division of braking 60 in front and 40 
in the rear. The emergency brake is 
operated by a hand lever well forward 
in the front compartment, and brakes 
on the rear wheels. The gear-shift 
lever extends through the instrument 
board and operates by a thrust turn. 

The chassis frame has been made 
unusually strong, the channel stock 
being 7 by 3 by 7/32, and is unusually 
heavily reinforced by an X-cross brac¬ 


ing. Front springs are of the double 
quarter elliptic type, with the spring 
ends set in rubber. The fear spring 
is of the semi-elliptic type, and is built 
unusually rugged. 

Through the elimination, at the rear, 
of the differential, transmission, and 
long drive shaft, it has been possible 
to design straight body sills, the elbow 
type of the rear-drive being unneces¬ 
sary for the clearance of rear axle 
hou.sings, which enables the rear of the 
body to be set much lower, the rear 
seat being on the same level as that of 
the front seat. The body of the car 
rides unusually low, and while the 
over-all height is considerably less than 
that of the rear-drive car, the head and 
leg room are greater. Average front 
head room is 38 inches and the rear 
38 inches. The front seat is adjustable. 

Four models are available, a Sedan, 
Phaeton-Sedan, Cabriolet, and a 
Brougham, all on a chassis of 137 
inch wheelbase. 



Phantom View or front«Bnd*Drivb Car To Show Lack op Bends in chassis Frame 
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The Truth About Aviation Stocks 

Basically Sound, the Aircraft Industry Has Suffered Severely 
From “Qrowing Pains,” But Is Now Becoming Stable 


/AVIATION, that precocious in- 
/\ fant among industries, which 
leaped from the cradle 
^ to its majority—in perform¬ 
ance at least—in leas than half the 
time the human being requires to coine 
of age, presents the anomaly of still 
suffering rather severely from growing 

pains. . 

In fact, in the last few months, 
these troublesome attendants upon 
growth have become severe. The in¬ 
dustry, although fundamentally sound, 
and destined, in the belief of the writer, 
to have an even more important future 
than some of its rosiest protagonists 
have painted, is in a condition of con¬ 
fusion, of uncoordinated effort and, 
in many of its branches, of a very 
definite and disturbing over-produc- 
tion. 

When, upon the impetus of the 
Lindbergh flight, and with the stimu¬ 
lation supplied by the gradual turn¬ 
ing over of airmail operation by the 
Government into private hands, the 
industry quickly gained the immense 
momentum which has been manifested 
for the last year and a half, it was per¬ 
haps inevitable that it would build its 
house to some extent upon the shifting 
sands of dreams rather than upon the 
enduring rock of public service and 
patronage. 

AVIATION securities, eagerly 
l\ snapped up by an air-enthusias¬ 
tic, if not truly air-minded, public, 
have come tumbling down in value. 
This does not refer to the spectacular 
events, the orgy of hysterical and 
distressed selling, which affected Wall 
Street in the closing week of October 
and saw aviation stocks tobogganing 
along with those of far longer estab¬ 
lished and more fundamental indus¬ 
tries. I refer to a decline, less imme¬ 
diately impressive but more funda¬ 
mentally disturbing, which took place, 
broadly speaking, all through the 
summer. 

The performance of ten representa¬ 
tive air stocks is reflected in the follow¬ 
ing table. The figures given are the 
high for the year and the low as of 
October 14, before the general avalanche 
of selling affected all stocks of what¬ 
ever nature on the markets of the 
United States. 

New York Stock Exchange 

High Oct. 14 

20 Aviation Corp 

(Del.).. 11H 


By REGINALD M. CLEVELAND 

104*4 Bendix Aviation .. 65 

87>4 Curtiss-Wright A.. 27 

4814 National Air Trans. 20 
162 United Aircraft . .. 106 

New York Curb Exchange 

48^ Aero Underwriters. 29)^ 

89 J4 Aviation Corp (the 

Americas). 4014 

67)4 Fokker Aircraft... 35)4 

18 Roosevelt Field, 

Inc. 6)4 

78)4 Western Air Ex¬ 
press. 44)4 

A study of other aviation securities 
would reflect a like general tendency. 

I T is not contended that all of the 
losses in values shown were justi¬ 
fied. The worthy declined with the 
unworthy, due as much as anything, 
it may be, to an awakening on the part 
of the public to the fact that gross 
earnings from manufactures, plus 
those derived from the transportation 
of airmail and the irregularly profit¬ 
able transportation of passengers, 
could hardly exceed, for the year 
1929, the sum of 100,000,000 dollars 
out of which only net earnings would 
be applicable to an investment of close 
to 1,000,000,000 dollars. 

It must not be supposed that, be¬ 
cause the ratio of income to invest¬ 
ment is so unalluring as yet for the 
industry as a whole, certain soundly 
organized and ably managed com¬ 
panies in the fields of both manufac¬ 
ture and transportation are not upon a 
healthy and profitable basis. The 
trouble has been that the sudden 
loosening of the purse strings of both 
the banks and the public, and their 
readiness to leap to the support of 
almost any or every enterprise which 
could be linked with aviation, has 
been far from an unmixed blessing. 
Altogether too many inexperienced 
persons and ill-conceived manufactur¬ 
ing and transportation programs have 
entered into the picture. 

These must necessarily fall by the 
wayside. They are already doing so. 
Certain types of aircraft, notably the 
smaller planes unbacked by substan¬ 
tial performance records, remain un¬ 
sold in hangars and stockrooms in 
many parts of the land. The state of 
overproduction is very definite. 

Again, on the transport side of the 
picture, too many inexperienced oper¬ 
ators, lured by the undoubted sub- 
Btanti&l profits which have been made 
in many instances in the transporta¬ 


tion of airmail, have been led into the 
inauguration of passenger-carrying 
services. Some such services are al¬ 
ready distinctly profitable. Many^— 
one might almost say most—are not 
yet profitable, chiefly because the 
American public, while reading, talk¬ 
ing, and thinking avidly of aviation, 
does n^ as yet take sufficiently to the 
air. 

There can be but one result in a 
situation of this kind. The intelli¬ 
gently conceived, soundly managed, 
and well financed “strong” companies 
will survive. Those that do not have 
these characteristics, both in the manu¬ 
facturing and in the transportation 
ends of the business, will cease to be. 
From the point of view of the investor 
it is a time for careful analysis and 
rigid selection in the purchase of avia¬ 
tion securities. 

How far short the year 1929— in spite 
of overproduction in certain types— 
will fall, in comparison with the op¬ 
timistic estimates which marked the 
beginning of the year, may be gathered 
from an examination of the com¬ 
parative figures. The early estimates 
set the probable plane figure for the 
year at 12,000 to 16,000. There 
were actually manufactured in Gie 
first six months of 1929, according to 
the figures of the Aeronautical Cham¬ 
ber of Commerce, a total of 3881 air¬ 
planes (including 527 for military 
use) and 8826 engines (including 551 
for military use). 

T hese figures, which represent 
98 percent of the industry, do not 
indicate a total production of planes 
exceeding 6600 to 7000 for the year, 
or of engines in greater number. The 
figures may be compared with a total 
representing 96 percent of the output 
of the industry for the year 1928, 
according to the Department of Com¬ 
merce, of 4846 planes and 8496 en¬ 
gines—in both cases including the 
military. 

It is estimated, according to statis¬ 
tical studies made by Air Investors, 
Inc,, that 76 percent of all the in¬ 
dustry’s seti^’ities are carried on by 
less than ten companies. On the 
other hand, the Chamber of Commwce 
lists 278 companies claiming to be air¬ 
craft manufacturels. Of these it is 
possible that 200 will have maini- 
faetured some aircraft during Oie 
year. If 7000 units be tafeeh as the 
total, this will bring an average pro¬ 
duction of 85 t>laneii per manufee- 
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turer, obviously not a basis upon and proper equipment. It would in- only lead to a more substantial and a 
which profitable manufacturing could deed be hard to put too much stress better founded structure, 
be carried on. The fact is that a hand- upon this contrast, and one need only There is no justification for pessi- 
ful of companies will of course have learn of such records as that, for ex- mism in regard to aviation. From 
very much larger production than this ample, of Western Air Express which the point of view of manufacture, 
average and that most of the rest will has operated its passenger-carrying the strong companies are carrying out 
no longer be in the aircraft manufac- planes 3,200,000 miles without an programs carefully and efficiently 
turing business. accident, to realize how safe properly planned and buttressed by back-logs 

lx)oking to the sound future of avia- organized air transport can be. of orders which will keep their plants 

tion, it is probably very well indeed busy 80 to 90 percent of capacity for 

that the manufacturing estimates for TT goes without saying, then, that many months to come. 

1929 will not be reached, for there are A aviation could hardly be bene- The most farseeing of the strong 
not pilots enough to man any such fited by a great surplus of planes companies are reaching out well ar- • 
fleet of planes. On June 30, 1929, the without an adequate number of ticulated tentacles into the export ^ 
number of licensed pilots was only trained pilots to operate them. It will field. It is a field of immense promise, 
90 percent of the number of planes be of vital importance to the industry and no less an authority than Daniel 
which had been licensed and identified to emphasize to a much larger body of Guggenheim, donor of 5,000,000 dol- 
by the Department of Commerce. In men and women during the coming lars to the advancement of aeronautics 
the 12 months ending on September 1, year the training points required by and of many times the value of that 
17,350 applications for student pilot the wise provisions of the Department amount in the stimulation wrought 
licenses were received by the Depart- of Commerce. by the Fund which he founded, pre- 

ment. Of these applicants only 45 In addition to overproduction, and dieted in a comprehensive article in 
percent passed the physical test, com- to the deflation of security values. The New York Times recently that 
pleted their flying courses, and applied aviation has been forced, during re- aircraft and their accessories would 
for pilot licenses, and only 26 percent, cent months, to face the swallowing of come to be major factors in the export 
or 4570, received pilots* licenses. On two rather bitter pills: First, the prob- trade of the United States. 

September 1 there were 6891 licensed able reduction of the army and navy 

pilots as against a total of not less than appropriations for aircraft by three pOWERFUL interests, heretofore 
8000 planes. million or four million dollars each; A outside or only remotedly con¬ 

nected with the aviation industry, 
have manifested their more active 
interest by investment in aviation 
projects. Notable among the recent 
moves of this sort has been the for¬ 
mation by the General Motors Corpo¬ 
ration, acting with the Fokker Aircraft 
Corporation—of which it owns prac¬ 
tical control—of the American Dornier 
Corporation, to bring the manufacture 
of Dr. Claude Dornier*s giant flying- 
boat types to the United States. 

Pan-American Airways, after Colonel 
Lindbergh's latest line-charting trip, 
may be expected rapidly to bring the 
circle of the Caribbean into the scope 
of its expanding passenger transport. 
Meanwhile it has arranged a 30-hour 
service with air-rail hook-up between 
New York and Havana, and looks 
for such an influx of business on the 
Miami-Havana route that it is con¬ 
templating the use of the new giant 
Fokker F-32 landplane for this popular 
flight. 

Universal Air Lines and Western 
Air Express, acting together, will fly 
passengers from Atlantic to Pacific 
in about 30 hours. 

No one with the interest of aviation and second, a reduction in the rates Meantime, the dirigible R-101 per- 
at heart could wish that licensed planes paid to operators for the carrying of forms even better than had been ex- 
or unlicensed planes, for that matter, the airmail, or, at least, a very con- pected in her early flights in Great 
should be flown by unlicensed pilots, siderable readjustment of those rates. Britain, and the ‘‘ring** has been laid 
The very real and menacing bugaboo The outlook for the industry, how- for the first of the two super-dirigibles 
of aviation is the unlicensed pilot and ever, in the view of the writer, is a most for the navy in the world*s largest 
the unlicensed plane. The leaders of favorable one. The recent period of building, the new hangar of the Good- 
the aviation industry quite rightly urge readjustment, of that settling of the year Zeppelin Company at Dayton, 
that the public, in reading the daily yeasty brew which inevitably follows Aviation, then, is very far from 
toll of airplane fatalities, should draw such unusual expansions, was only to moribund. It is a strong young tree 
the sharpest kind of a line of demarka- be expected. Painful as the process which has made too much wood for 
tion between the crashes iq which un- may have been," for individual con- its own health. Some of that wood 
trained personnel and unfit equip- cerns and for those persons who sought has been rotten, some of it has been 
ment are involved and the very small to capture a pot of easy gold at the merely superfluous. A drastic pruning 
and constantly diminishing number of end of the aviation rainbow without has been in operatioug^ The result will 
accidents ^ involving trained personnel due analysis of its spectrum, it can be a healthier growth. 
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Giant Trailers Protect Pavements 


T O keep pace with the trend 
toward larger and heavier con¬ 
struction equipment, such as 
steam and electric shovels and 
draglines, trailers of a new type are 
now being used to transport such 
equipment. Laws to prohibit the 
movement of heavy equipment under 
its own power have been passed by a 
majority of municipalities, states, and 
counties. In order to prevent un¬ 
necessary damage to paved and sur¬ 
faced roads, many highway authorities 
insist that large and heavy equipment 
must be moved on rubber-tired 
wheels. Even when using rubber 
tires, the street or road is likely to be 
damaged if the load is not equalized 
properly by the use of auxiliary wheels. 

The trailer illustrated here has a capacity of 100 tons, 
and by means of eight double-rocking wheels, the load is 
equalized sufficiently to transport the heaviest equipment 
now in use without damaging the pavement or highway 
surface. Sixteen solid rubber tires are provided on eight 
wheels mounted on double rocking axles which auto¬ 
matically distribute the load over all of the tires in such 
a way that the wheels can conform to the variations in the 
surface of the road. This eight-wheel assembly is used on 
the rear of the truck where most of the weight is centered. 

The front part of the trailer is supported by a heavy duty 
‘‘goose-neck” attachment, which facilitates hauling. 

Each four-wheel rocking assembly functions as a com- Bion in the road. The method of loading a large Diesel- 
plete unit, although pivoted on the heavy main shaft or electric shovel is shown in the picture immediately below 

that of the trailer. By means of heavy planks placed to 
form ramps, the shovel moves under its own power to 
take its place on the trailer. The powerful truck which 
provides the means of locomotion is dwarfed by its massive 
cargo. 

At the left is shown a four wheel double rocking unit 
detached from the axle. Note the grease pocket on the 
main shaft. At the lower right, a wheel assembly is shown 
with two of the wheels removed* The outer baring and 





TRAILER FOR TRANSPORTING HEAVY CONSTRUCTION EQUIPMENT 

In order to move heavy machinery without crushing paved or surfaced roada, the equipment 
ia placed on a trailer equipped with 16 solid rubber tires on wheels mounted on rocking a x les 


axle. Between each pair of wheels is a rocking member 
composed of an electric-steel casting with bronze bushings, 
attached to a heavy steel shaft, which provides the flexi¬ 
bility needed when a wheel encounters a minor obstruction 
or depression in the road. Each wheel is mounted on a 
non-tapering spindle, equipped with tapered roller bear¬ 
ings. Extra large brake shoes are provided. The me¬ 
chanical parts are all lubricated by grease gun, and every 
axle is so shaped as to provide a grease pocket or reservoir. 

In the illustration at the top of the page, showing the 
rear section of a large-capacity trailer, the flexibility of the 
wheels is shown clearly, as one wheel passes over a depres- 




nut have been replaced to illustrate their position when 
assembled. Control of the trailer is facilitated by the 
extra large brake bands. At the bottom of the page the 
detail of the eight wheel assembly is illustrated. Two 
heavy castings bolted to the side channel beams provide 
holdings for the ends of the main shaft or axle. T%e 
trailer is suited to a wide variety of applications, depend¬ 
ing upon the shape and nature of the equipment to be 
transported, the length of the haul and local factors. 

When a graceful bridge serm as a new tie to aid in 
cermrding existing bonds of friendship between two gteat 
countries^ it takes on an economic significance aside ffom its 
engineering features. Such a bridge is the Ambassador 
Bridge from Detroit to Windsor^ Canada^ an article on wkieh 
IS coming soon. 
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‘Tingerprinting” Autos 


B y means of an identification system 
recently perfected by Deputy 
Sheriff Dave Chapman of Los Angeles 
County, California, criminals and 
felpns can be apprehended under cer¬ 
tain circumstances by the imprint of 
their automobile tires. From a scien¬ 
tific study of the tire imprint and com¬ 
parisons with marks on record in the 
Sheriff’s office, it is possible to deter¬ 
mine the make and size of the tire. 


which wheel it is on, and the approxi¬ 
mate type, load, and speed of the 
suspected car at the time the felony 
was committed. 

When suspicious-looking tire marks 
are discovered near the scene of a 
crime, a try-square is placed on the 
groundfvbeside the marks and measure¬ 
ments and photographs are taken. This 
data is compared with office records of 
the 450 different kinds of tire-tread 



HELD FOR INVESTIGATION AS A SUSPICIOUS CHARACTER 


Branded by the distinguishing tread mark of its right front tire, this car was apprehended 
by the authorities after it had participated in a long series of thefts in southern California 



COMPARING TIRE PRINTS 


Deputy Sheriff Chapman calculating sim¬ 
ilarities between imprints and blueprints 

patterns now in use. After determin¬ 
ing the make, size, and position of the 
suspected tire, officers watch for cars 
having the distinguishing tire or 
tires. 

By means of the new system of iden¬ 
tification, several professional chicken 
thieves were apprehended recently, 
near Los Angeles. When confronted 
with the unexpected circumstantial 
evidence against them, the thieves con¬ 
fessed and were sentenced. 



MEASURING THE TELL-TALE “FINGERPRINTS” LEFT BY AUTOMOBILE TIRES 

mfiaattfe tire treads accurately from photographs would be surements from the height of the camera, et cetera. By using rulers 

a tMTiSr an expert mathematioiaii who could compute the mea- or a try-square, the exact measurements can be photographed 
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SUSPENDED ON SLENDER THREADS 

The tourist to the Grand Canyon may now take a train to the region, cross the new canyon 
bridge safely afoot or on horseback, and then proceed on his journey via another railroad 


Bridging the Grand Canyon* 

Intrepid Engineers Anchor Cobweb of Steel 
to Qorge^s Precipitous Walls 


By KIT McKENZlE 


ACROSS the Grand Canyon of 
/\ the Colorado, at the foot of 
/ \ the Bright Angel Trail, en¬ 
gineers of the National Park 
Service and Forest Service have spun 
a bright new cobweb of steel upon 
which the tourist may cross safely 
from the south rim to the north and 
the great Kaibab Plateau. Adventure 
and danger were the warp and the woof 
of its building; its opening last year 
represented a triumph of man over 
nature in the face of appalling obstacles. 

Years ago, when men first crossed the 
canyon, they swung dizzily through the 
air on a single cable, high above 
jagged granite rocks and the swift and 
dangerous river. Later, the first 
straggling tourists crossed on a sway¬ 
ing suspension bridge, built by the 
National Park Service in 1920, the 
first span to be thrown across the 
chasm and the only safe means of 
transport in a stretch of 300 miles. 

The need of a new bridge became 
apparent in 1927, when the Kaibab 
Trail was under construction, and 
funds from the Roads and Trails Fund 
of the Service were made available for 
its building. The old bridge had 
seJrved its purpose well, but it was 
considered too light and too elastic to 
accommodate safely the increasing 
number of visitors to the Park. It 
swayed to the rhythm of the pack 
train, and winds driving up and down 
the canyon at a terrific rate tossed it 

^Reprinted by permiasion from Amerkan Forests and 
Forest Life, Phpbm^ts courteiy Department of the 
Interior, National Park Service 


about so violently at times that cross¬ 
ings were impossible. More than once 
during a violent storm it was turned 
completely over. 

In designing the new bridge, un¬ 
usual factors had to be considered. Not 
the least of these was the difficulty and 
expense entailed in transporting ma¬ 
terials from the rim of the canyon to 
its floor, an airline distance of about 
four miles and a drop in elevation of 
nearly 5000 feet. The construction of 
a cableway was considered, but after 
careful study it was decided that a 
pack train would be more economical 
and satisfactory. 

T hus down a narrow, zigzagging 
defile, seven and a half miles in 
length, sturdy little donkeys packed 
the bulk of the materials and supplies 
used in the construction of the bridge. 
Three months were required to carry 
the main part of the load from Yaki 
Point to the construction camp, pitched 
at the junction of the roaring Colorado 
River and Bright Angel Creek. 

Use of the pack train placed a limit 
upon the size of the pieces used in the 
bridge and affected its design. Only 
pieces ten feet or less in length could be 
transported by the animals and the 
weight each could sustain was limited 
to 200 pounds. Each of the main 
cables, of which there were eight, was 
550 feet long and weighed over a ton. 
These were carried down on the shoul¬ 
ders of 42 men, mostly Indians, each 
man supporting a weight of about 60 


pounds. The wind cable came in one 
piece, 900 feet long, and was trans¬ 
ported by means of “go-devil,’' or 
heavy sled of original design. 

Dravring up the actual plans and 
specifications Of the bridge presented 
peculiar diflfiiculties. The distance to 
be spanned measured 500 feet be¬ 
tween supports with an allowance of 
five feet for width, since a narrower 
bridge would be likely to interfere with 
the passage of a loaded animal and, if 
the bridge were wider, there would be 
more opportunity for the animals to 
turn around and cause confusion in the 
line of a pack train. In spite of these 
limitations, it had to be strong enough 
to carry a train of any length; that is, 
a string of animals completely covering 
it from end to end. 

P OSSIBLE congestion due to ineic- 
perienced riders had to be taken 
into account so that the structure 
would hold even in a stampede. It 
had to be rigid so that there would l>e 
no possibility of a swinging or jarring 
motion that would cause fear on the 
part of tourists. The rushing winds 
of the canyon had to be provided for; 
the bridge must remain staunch against 
transverse wind stresses that might 
cause it to turn oVer as the old one had 
done. 

The new bridge is the longest ever 
built by the Park Service, the usual 
run being from 100 to 300 feet. There¬ 
fore the engineers, Chief Engineer F. A. 
Kittredge, Ward P. Webber, designing 
engineer of the Park Service, and John 
H. Lawrence, a Forest Service con¬ 
struction engineer, were called upon to 
exercise their inventive genius in 
meeting and solving the unusual prob¬ 
lems encountered without incurring 
too great a cost. 

The first items of construction were 
the pits for the main cable anchorages 



A TICKLISH JOB 


In a saddle suspended from a transverse 
cable, engineer Lawrence anchors a wind 
cable to the precipitous canyon wall 
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and cabin aupportc. On the north end 
the upstream pit was sunk 14 feet into 
solid roee granite; the downstream pit 
was <3^1ed four feet into the rock of 
the canyon wall. 

Since the new bridge was to be lo¬ 
cate on the site of the old, but at a 
slightly higher elevation, and the old 
bridge was to be in uninterrupted use 
during construction of the new, all ex¬ 
cavation work had to proceed cau¬ 
tion^ for fear of dislodging the old 
supports. Only light blasts were pos¬ 
sible and certain parts of the original 
bridge had to be braced to insure 
safety. The anchorage steels were 
deeply imbedded in solid concrete and 
farther down the canyon wall, con¬ 
crete cable supports and the north 
abutment were constructed under con¬ 
ditions that were equally hazardous. 

B ecause of the higher elevation of 
the new bridge, the trail ap¬ 
proaches at both ends had to be altered. 
At the north end this was fairly simple. 
A spiral was constructed beginning at 
the grade of the old abutment, swing¬ 
ing upstream and to the east, then back 
to the new bridge. This permitted 
using part of the old trail and gave an 
easy, attractive approach to the new 
structure. 

Excavation work was simultaneously 
under construction at the south end 
of the bridge and here more serious 
difficulties were encountered. First 
of all, the location of the new cable 
supports was so near the old that mak¬ 
ing open cuts in the rock for passage of 
the main cables would seriously en¬ 
danger the security of the old bridge. 
To obviate this, small tunnels had to 
be drilled back to a safe mooring 
through the solid rock. The canyon 
wall in that place was of a mica schist 
formation—very blocky—and the con¬ 
crete works of the old cable anchorage 
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lay directly above each new cable 
tunnel. Consequently the tunnels 
had to be excavated by hand. They 
measured about two and a half feet 
in cross-section and were 17 and 11 
feet long. 

Because of the overhanging canyon 
wall, creating a danger from falling 
rocks, and other factors, a tunnel had 
been decided upon as the safest ap¬ 
proach to the bridge from the south. 
Its constatuction was an achievement 
in itself. It is 105 feet long, 10 feet 
high and six feet wide. Workmen do¬ 
ing the excavation were inadequately 
equipped with tools, two old air com¬ 
pressors being all that were available 
for work on the entire structure. Half 
the time these operated so poorly that 
both had to be used to run one small 
jack-hammer. To speed up construc¬ 
tion, two eight-hour shifts of work¬ 
men operated in the tunnel day and 
night with the work in progress at 
both ends. The arduous nature of the 
task can be imagined from the report 
of Engineer Webber, a part of which 
follows: 

**An average of seven hours was re¬ 
quired to drill a round of seven holes,’* 
he wrote, ‘‘the eighth hour being re¬ 
quired for loading and blasting. One 
round would ‘pull’ from two to four 
feet, depending on the material en¬ 
countered. All tunnel workers had 
to wear respirators and goggles as a pro¬ 
tection against rock dust, and owing 
to the extreme danger of some of the 
rock over the portal caving in, it was* 
necessary to resort to timbering and, 
later, to concrete the portal.” 

hoisting of the main cables and 
A their adjustment signaled the be¬ 
ginning of the bridge proper. When 
these had been secured, an engineer 
and a rigger swung out over them in 
fragile-looking swing seats called 
“bos’n” chairs to measure and mark 
them for the hanger cables. The 
transoms, each consisting of a floor 
beam and two verticals, were then 
trundled out onto the old bridge and 
attached to the hanger cables at posi¬ 
tions corresponding to those they were 
to occupy in the new structure. Then 
the entire group was hoisted by means 
of a tackle and adjusted in place by a 
rigger. 

The framework of the bridge having 
been spun, there lemained the adjust¬ 
ment of the heavy flcor beams. These 
were riveted together and swung di¬ 
rectly onto the bridge by means of a 
special cable, or high-line, strung 
across the canyon above the new struc¬ 
ture. Large and unwieldy, these beams 
were perhaps the most difficult parts 
of the bridge to place. The riggers 
had to ''ride the steel” and make a 
flying connection. As fast as the sec¬ 
tions wwe brought up and placed, the 
floor plates and guard angles were 
brought onto the bridge and bolted 



A PYTIION-LJKE CABLE 


Prom the canyon rim down the Yaki 
Trail a cable is carried on men's shoulders 

into their places. Then stiffening 
trusses were laid and riveted together 
in a continuous piece to give the 
greatest possible rigidity. 

The next task was to adjust and 
anchor the cables designed to brace the 
bridge when swift storm winds ride the 
canyon. The anchorages of the wind 
cables, one on each side of the bridge, 
were placed at an angle of 26 degrees 
below the bridge so that the cables 
would brace it not only against 
transverse currents but also against 
winds tending to lift and toss the floor. 
Placing the anchorages in the sheer 
rock lining of the canyon was a task 
both dangerous and difficult. The 
jack-hammer operator who drilled for 
the guys was lowered by a rope over 
the precipitous wall and hung in a 
sling from two ropes, 125 feet below 
the rim of the canyon, with 70 feet of 
rock, in a sheer drop, below him to the 
river. 

T O afford a more secure foothold on 
the bridge, a two-inch surfacing 
of screened gravel, sand, and cold as¬ 
phalt emulsion was laid on the floor of 
the structure. Other finishing touches, 
such as the wire fence and guard rails 
on the sides of the bridge, were then 
added to complete the structure. 

It is a tribute to the engineers that 
in building this great bridge across so 
awesome a chasm not a life was lost. 
Even the patient, plodding pack ani¬ 
mals came through the ordeal safely. 
There are 122 tons of steel and other 
materials in the bridge; not one piece 
was dropped into the river far below. 

**Will the husiinezs man flyV* is the 
subject of a coming article which 
points out many pertinent facts that 
tend to show the gradual but inevitable 
adopUan of the airplane by business on a 
wide scale. 













36 


SCIENTIFIC AMERICAN 


January 193d 



Two Striking Views of the Packard Diesel Engine for Airplanes 


The Airplane Diesel in 1940 

The Many Advantages of This Simple Power Plant Point 
Toward a Qreat Increase in Its Use 

By ROSWELL H. WARD 

Editor^ Motorahip 


I T is a far cry from the cumbersome 
stationary Diesel engines of past 
decades, deep-rooted in massive 
foundations and cumbrously 
wrought in cast iron, to the alloy-steel 
perfection of the present day airplane 
engine, eloquent of speed, power, and 
light weight in every line and contour! 

However, it has been this technical 
gulf, this wilderness of abstruse metal¬ 
lurgy, combustion phenomena, and 
stress analysis which the Diesel en¬ 
gineer has had to bridge in essaying 
the development of a practical avia¬ 
tion Diesel engine. 

H OW successful these explorations 
have been is evidenced by the 
remarkable evolution of light-weight, 
high-speed Diesels in recent years. In 
the 11 years since the World War, the 
weight of the lightest Diesel engine 
has been reduced from about 65 
pounds per horsepower to less than 
three pounds per horsepower, and the 
speed, which in the past was supposed 
to be definitely limited in the Diesel 
engine, has been increased from about 
750 revolutions per minute to well 
over 2600! And at least two types of 
Diesel engine—probably more—have 
actually flown in heavier-than-air ma¬ 
chines, to say nothing of the Diesels 
installed in the British dirigible R 101 ^ 
which, at the time of writing, has been 
successfully flown in various tests. 
(See photograph on page 88.) 

Diesel aviation progress has reached 
a transitory stage, where its advocates, 
gratified at last to see a Diesel engine 
actually in flight, have inclined to 
over-enthusiasm in prophesying the 


scope of its immediate application. 

The air transport executive, con¬ 
fronted with the necessity of making 
an impartial technical judgment, has 
reacted to this over-enthusiasm in a 
way well expressed in these columns 
heretofore, (See Scientific American 
for September, 1929), and has raised 


Foresight 

^T^HB question of Diesel en- 
A gines for airplanes is one 
that is of absorbing interest to 
everyone following the progress 
of aeronautics. The accompany¬ 
ing article was prepared to sup¬ 
plement the one entitled *Ts the 
Airplane Diesel Practical?” pre¬ 
sented in our issue for Septem¬ 
ber 1929, and in doing so, the 
author placed the time of his 
description ten years in the fu¬ 
ture. But this is no ^'futuristic” 
story based on a vivid imagina¬ 
tion. It is a straight-forward 
presentation of facts that are ap¬ 
parent to all those with eyes to 
see, amplified by a thorough 
knowledge of the subject gained 
through close association with 
the men in the Diesel field who 
have been doing things. 

—The Editor. 


a series of very sound questions which 
deserve to be answered by careful 
analysis rather than by argumentative 
advocacy. 

No one should be more cognizant of 
the scope and limitations of the sta¬ 
tion Diesel engine than the Diesel 
engineer. The basic problems in the 


construction of high-speed Diesels 
have been solved, but a tremendous 
amount of detailed development work 
must still be done to insure the future 
of the airplane Diesel. 

There are metallurgical, production, 
and theoretical design problems to 
solve. In its present form the aviation 
Diesel can undoubtedly become in a 
few years an important supplement to 
the airplane gasoline engine, especially 
in large airplanes and seaplanes and 
in dirigible balloons. 

•Further to present a graphic picture 
of exactly how the aviation Diesel 
compares in actual flight with the 
gasoline engine, we will be over-con¬ 
servative and estimate a lapse of 10 
years, from which point of time we will 
visualize the attainment of the wide¬ 
spread use of airplane Diesels. Engines 
such as these will undoubtedly be in 
extensive use long before 1940, but we 
will jump ahead a decade in our pro¬ 
phetic study in order to depict the 
perfection of development wWch will 
probably be realized long before that 
time. 

ANY airplane—^whether large or 
JTm. small —is subjected to a daily 
inspection, a careful grooming and 
scrutiny which has in its routine at¬ 
tention to detail few parallels in any 
field of engineering or transportation. 
Skilled mechanics go over the engine, 
riggers examine the wings and control 
surfaces, keen-eyed inspectors check 
their reports and repair work with 
great care, and finally, the operations 
executive carefully scrutinises the to- 
ports of both ground engineers and 
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pilots. A race horse or a fine motor 
car gets no more attention on the eve 
of a great contest than does a trans¬ 
port airplane in the course of every¬ 
day service. 

Let us follow the inspection of a 
1940 Diesel “motorship of the air’* 
such as we foresee, and determine 
wherein it differs from the present 
rites of those who serve the gasoline 
driven airliners. As the cowling is 
removed from one of the six-cylinder 
‘Hn-line” air-cooled Diesels, (a cowling 
which leaves the upper part of the 
cylinders exposed and directs the air 
stream along the cooling fins), our 
attention is drawn to its extreme 
simplicity. 

There is no carburetor or intake 
manifold; there is no electrical igni¬ 
tion, no magneto or spark plugs; there 
is only a small pipe to the head of each 
cylinder, and there is only one valve 
in each cylinder head, from which a 
small ‘‘exhaust deflector” projects. 

T he ground engineer does not have 
to adjust the carburetor; he does 
not have to worry about the intrica¬ 
cies of electric ignition or fouled spark 
plugs; when there are valves to be 
ground, there is just one, which takes 
care of both the air intake and ex¬ 
haust in each cylinder. 

The engineer is dealing with the 
highest expression of man’s battle to 
wrest heat energy from petroleum— 
the most efficient heat engine in ex¬ 
istence—and mechanically by far the 
simplest. With a compression about 
twice that of the ordinary aviation 


gasoline engine, this Diesel draws in 
the outside air through the single 
valve in the head, compresses this air 
to a temperature sufficient to ignite 
the charge of fuel-oil sprayed in from 
a little nozzle in the top of the cylinder, 
and when the power stroke is com¬ 
plete, exhausts the spent charge 
through the same valve in the cylinder 
head. 

(This description isfor a‘‘four-stroke- 
cycle” engine; there will be numerous 
other types using the ‘‘two-stroke- 
cycle” and highly original valve and 
structural arrangements, but for de¬ 
scriptive purposes this type of engine 
has been selected as representative of 
American practice as now foreseen.) 

Spared carburetor and magneto 
work, and with his valve inspection 
reduced to half, our mechanician, how¬ 
ever, is up against some purely Diesel 
problems. He will have to remove and 
inspect the fuel nozzles in each cylin¬ 
der head and, while the engine is run¬ 
ning, will have to assure himself that 
the fuel pump which supplies a minute 
quantity of oil to each cylinder is 
functioning properly in its split-second 
work of metering and pumping. 

T his fuel pump is one of the points 
often criticized by those who ques¬ 
tion the reliability of the Diesel. It is 
the perfect embodiment of precision 
workmanship, is ground and honed so 
that its plungers fit to extremely close 
limits. This, in theory, is a knotty 
production problem. However, in 
actual practice, certain well-designed 
types of fuel pumps have shown them¬ 



DESIGNER AND PILOT 


Left: Capt. L. M. Woolfion, designer of the 
Packard Diesel, and Walter Lees, pilot 

selves to be almost fool-proof. The 
precision of construction and the num¬ 
ber of working parts in a well-designed 
Diesel fuel pump are much less a prob¬ 
lem, comparatively speaking, than 
that of producing electric ignition 
magnetos and distributors, intricate 
operations which are taken for granted 
today. 

Most American difficulties with ex¬ 
perimental fuel pumps have, to speak 
bluntly, been due to poor design, or to 
poor production engineering. As the 
demand for this type of equipment in¬ 
creases, this problem will be overcome, 
as many other more intricate ones have 
been solved. 

W E mentioned above that our 
mechanic was working on an 
engine with twice the compression of a 
gasoline engine. This presents an¬ 
other difficulty—that of starting. At 
present an electrical starter capable 
of turning over a Diesel engine is much 
too big and heavy for airplane use. 
However, we may expect that this 
trouble will be mastered by releasing 
the compression in several cylinders 
and using an electric starter, or by 
some other expedient—it even having 
been whispered that a small gunpowder 
cartridge is used for starting on one 
American aviation Diesel! 

Now that the inspection of our “air 
motorship’s” power plant is completed, 
here comes a tank truck with fuel for 
it. To one reared in the atmosphere 
of high-test aviation gasoline, volatile 
benzol compounds, and so forth, the 
calm superiority of the “grease neck” 
who smokes a cigarette as he pushes 
the hose into the oil tank is somewhat 
uncanny; but he is dealing with fuel 
oil of about the consistency of ordinary 
furnace oil—non-volatile and imaf- 
fected in its condition in the fuel tank 
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Now that we have entered the cabin 
and have waved farewell to those who 
watch our pilot **lift” us off the field 
with the calm mastery of these picked 
men who handle transport aircraft, 
we notice a smoothness of flight and an 
absence of that vibration which is 
sometimes felt in airplanes. This 
elimination of vibration is due to the 
fact that the engine does not run as 
fast as a gasoline engine. In order to 
get the weight of gasoline engines 
down to their present basis, it has been 
necessary to increase the power by in¬ 
creasing the speed, usually to 1800 or 
up to 2200 revolutions per minute. 
The Diesel will operate normally at 
about 1200 revolutions per minute, 
which is a much more efficient propeller 
speed then the higher figures men¬ 
tioned. 

We may smoke in our cabin, just as 
the service man did and for the same 


But this is not the main argument for 
the economy of the Diesel. For a given 
combined weight of fuel supply and 
engine—provided that the weight of 
the Diesel engine is somewhere near 
that of the gasoline engine, (on this 
point more will be said)—the flying 
range or the carrying capacity of the 
Diesel-engined airplane is greater than 
that of the airplane with a gasoline 
engine. This is especially true for 
flights of 600 miles and over, when fuel 
economy becomes a large factor. Es¬ 
timated conservatively, given the con¬ 
ditions outlined above in flights of this 
type, the cruising radius, or the weight¬ 
carrying capacity of the Diesel-en¬ 
gined airplane would be from 20 per¬ 
cent to 80 percent greater than that of 
an airplane powered with a conven¬ 
tional type of air-cooled gasoline 
engine, such as we know today. 


Estimated horsepower of this endne, at 
1200 revolutions per minute, is about 30 

by changes of altitude—it will not 
produce inflammable vapors in a rare¬ 
fied atmosphere, or on the ground. 

This new generation of *‘Diesel 
bred” airplane mechanics commit an¬ 
other heresy in the eyes of the old 
timer: they start the engine while the 
fueling operation is going on! But the 
exhaust from the cylinders is clear and 
carries no flame—and the ignition 
point of the fuel oil is so high that one 
could even spill some of it on the en¬ 
gine and it would not actually bum— 
something to be thought of in the 
event of a crash, and certainly a con¬ 
dition which makes for greater ease, 
safety, and time-saving in servicing 
the plane. 

The scarcity and possibility of con¬ 
tamination of fuel oil at airports 
around the country is also one of the 
criticisms of the aviation Diesel. But 
what can one expect? Just as Ameri¬ 
can industry will build reliable fuel 
pumps in quantity and develop work- 


reason, and our guide points out to us 
that spilling of the fuel, in event of a 
forced landing, would not set the plane 
on fire. A comforting thought for 
those with lively imaginations! 

AND another characteristic is 
Jx pointed out: Due to the fact that 
the fuel does not form a volatile mix¬ 
ture until it enters the cylinder, there 
is no chance of a backfire into the in¬ 
take manifold as sometimes happens 
with gasoline engines. And the posi¬ 
tion of the airplane exerts no effect on 
the fuel supply; the fuel pump and 
the fuel nozzles will work as well up¬ 
side down as they will in the upright 
position. 

We look over a report on the cost 
of operating these Diesel-engined air¬ 
planes. The engine costs more than a 
gasoline engine, and will until quantity 
production is achieved. The fuel cost 
is considerably less than that of a 
gasoline engine. We are using Diesel 
fuel at about six cents a gallon instead 
of high-test gas at from 14 to 25 cents. 


T he condition made above in re¬ 
gard to weight is the prime reason 
we have conservatively set the date 
of the general use of aviation Diesels 
some years ahead. The aviation 
Diesel is now considerably heavier 
than gasoline engines—and this in¬ 
creased weight offsets most of its other 
advantages. However, as the weight 
is reduced, the fuel economy will help 
to make up for what weight handicap 
is left, and the Diesel will first become 
an important supplementary form of 
power to be used in large aircraft for 
long flights. 

It is difficult to foresee what would 
happen if a Diesel were produced as 
light as the present types of air-cooled 
gasoline engines, but in view of the high 
degree of refinement of gasoline airplane 
engines, it is hardly likely that the 
Diesel will ever entirely replace them. 
However, it will assume a position of 
ever-increasing importance in those 
services where long range reliability, 
weight-carrying capacity, mechanical 
simplicity, and super-safety are desired. 


able methods of starting, so will the oil 
industry respond with more easily 
available supplies of Diesel fuel. Long 
flights have already been made on or¬ 
dinary furnace oil and oil of that type 
is almost as easy to get as gasoline in 
this day of household and industrial 
oil burners! 

I T was not necessary for the mechanic 
to start the engine to “warm it up,” 
as is done now with all gasoline air¬ 
craft engines. All aircraft Diesels are 
“cold starting,” the heat of the first 
compression is enough to ignite the 
■fuel, and a Diesel airplane can take off 
immediately the engine begins to turn 
over, although if not necessary, it is 
just as well to let it “tick-over” on the 
ground for a short time. However, in 
cold weather operation, in an emer¬ 
gency, or in military service, this 
characteristic is something to be con¬ 
sidered. 
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Sea-Safety Contest Winners 

Our Competition Has Focused Attention on Devices That Make 
for Safe Navigation, and Are Reliable in Emergencies 


By ALBERT A. HOPKINS 

SeoretMry oi thm of Award 


T he ninth SCIENTIFIC Ameri¬ 
can Gold Medal awarded by 
the American Museum of 
Safety was presented at a 
luncheon given by Mr. Arthur Wil¬ 
liams, President of the Museum, at the 
Union League Club, New York, on 
November 7th. In the absence of Pro¬ 
fessor Fessenden in Bermuda, on ac¬ 
count of severe illness, his son, Mr. R. 
K. Fessenden, received the medal and 
the citation signed by the members of 
the Committee, and responded for the 
winner. Mr. H. J. Fay, a business 
associate, read an admirable account 
of three inventions on which the cita¬ 
tion was largely made. Those receiv¬ 
ing the engrossed Certificates of Hon¬ 
orable Mention responded as each re¬ 
ceived the framed certificate. 

T he task of the Committee of 
Award was to analyze the 80 de¬ 
signs or ideas: first to see if they con¬ 
formed to the conditions; and second 
properly to evaluate their merit. The 
Committee was of highly technical 
structure, largely composed of men 
who are used to commanding vessels 
or fleets, and their decision may be 
regarded as of great technical value. 
Out of the 80 designs, 13 were selected 
for intensive examination; these were 
narrowed down to five, and then to 
one. 

The Committee finally decided unan¬ 
imously that the achievements of 
Professor Reginald A. Fessenden were 
sufficiently outstanding to warrant 
giving him the medal for his various 


devices for safety at sea. The award 
was made not for any one of his in¬ 
ventions but rather for a composite 
of them. Quite a formidable list of 
inventions was submitted and he then 
modestly narrowed it down to 12, as 
follows: The fathometer, acoustic- 
radio distance finder, phase compensa¬ 
tor, iceberg detector, wireless direction 
finder (using the loop antenna), wireless 
compass (rotating and beam), gyro¬ 
compass and improvements, Fessenden 
prism, interference beam of radiation, 
submarine oscillator, wireless tele¬ 
phone, heterodyne. 

Professor Fessenden joined the Sub¬ 
marine Signal Company in the year 
1912, and at once his great inventive 
genius was directed toward the devel¬ 
opment of better means of transmit¬ 
ting sound signals for communication 






FESSENDEN FATHOMETER 


The fathometer la an electrical echo 
depth aoundingr device which enables 
vessels to avoid stranding by ascertaining 
the depth between keel of the vessel and 
sea bottom without stopping the ship 

through the water, with results that 
have been of great benefit to humanity. 

The perfection of the oscillator the 
following year revolutionized the art 
of submarine signaling, doubling and 
trebling the range at which it had been 
possible to send sound signals through 
the water. The ease and speed at which 
sound signals in the form of dots and 
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FESSENDEN OSCILLATOR 

The oscillator sends dots and dashes 
through the water wjth ease and spet'd, 
doubling and trebling the range. Nearly 
every submarine in the world is equipped 
with this instrument illustrated at right 

dashes could be sent through the water 
with the oscillator marked a tremen¬ 
dous advance over the older slow meth¬ 
od of submarine signaling by a series 
of dots with a bell. The Navy, quick to 
recognize the value of the oscillator, 
adopted it for use on battleships and 
submarines. Today, practically every 
submarine in the world is equipped 
with one of these instruments. 

Echo depth sounding, as embodied 
in the fathometer, marks the next and 
greatest work. This new method of 
depth sounding is linked in its history 
with the Titanic disaster. It was this 
appalling tragedy which led to experi¬ 
menting with the submarine oscillator 
for the purpose of detecting the pres- again taken up actively and the de- 
ence and proximity of icebergs, by velopment of the fathometer was corn- 
means of an echo. pleted. In 1924 the first visual echo 

depth-sounding fathometer equipment 
N the winter of 1914, Professor was placed in practical operation on 
Fessenden made tests on the Rev- the steamship Berkshire and demon- 
enue Cutter Miami, while the latter strated to the Navy, to the Coast and 
was on its ice patrol off the Grand Geodetic Survey, and to the Shipping 
Banks. In these tests it was found Board. Following this installation 
that the oscillator could be used not came the approval of both the Navy 
only to detect the presence of and the and the Coast and Geodetic Survey of 
nearness of icebergs but also to deter- its accuracy and reliability, 
mine the depth of water beneath the That the fathometer is destined to 
revenue cutter by measuring the time save countless lives, hundreds of ships 
between the emission of an oscillator and millions of dollars 



honors are given to three individuals, 
two in New York and one in Utrecht, 
Holland, without designation of rela¬ 
tive merit. Mr. J. Lyell Wilson of 
the American Bureau of Shipping, 
Member of the Society of Naval 
Architects and Marine Engineers, and 
the American Institute of Electrical 
Engineers, was given an “Honorable 
Mention” for his stability meter. 

T he stability meter was designed 
to provide a ready means for de¬ 
termining the amount of stability or 
metacentric height that the vessel 
has while at sea on a voyage, so that 
water ballast may be used when needed 
to correct an insufficiently stable con¬ 
dition by lowering the ship's center of 
gravity. This use of water ballast has 
always been available but the means 
for determining when to use it has not, 
except by prior estimates of inac¬ 
curate and sometimes doubtful value, 
because of the infinite variety of pos¬ 
sible service conditions. 

In order to measure the stability of 
a floating vessel it is necessary to have 
some fixed axis for reference to which 
known forces and their effects on the 
ship may be referred. This part of the 
solution, which requires elaborate prep¬ 
aration, calm water, and the absence 
of wind and all other extraneous forces, 
is merely to locate the ship's center of 
gravity when she is empty. In prin¬ 
ciple it is exactly like finding the center 
of any irregular figure by suspending 



signal and its return as an echo. seems unquestionable. The 

The submarine fathometer sends recent Safety of Life at Sea 
sound impulses periodically to the Conference at London has 
bottom of the sea, where they are re- recognized this in recom- 
fleeted upward and then excite an mending that the contract- 
electric sound receiver. The latter, ing governments should en- 
by means of an electrical mechanism courage the development 
and a beam of light, indicates con- and use of echo depth- 
tinuously on the calibrated dial the sounding apparatus, 
depth of water beneath the vessel. After the award of the 

Because of the World War, work on Scientific AMBRigAN 
the fathometer was delayed on ac- Medal the Committee con- 
count of activities in the development sidered that three devices 
of submarine detection devices for the were so outstanding in 
protection of shipping from the ravages merit that a “Certificate 
of submarine warfare. After the war, of Honorable Mention’* 
the echo depth-sounding work was should be given. These 



An accurate meana for determining the amount of 
stability a vessel has while at sea, so that she can be 
ballasted* It utilises a gyrosco]^ and a pendulum 
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it from varioiwi points together with a 
plumb bob so that the intersection of all 
the traces of the plumb line will be the 
center of area or gravity. From such a 
procedure, called the inclining experi¬ 
ment, and with mathematical analyses 
based on the vessel’s form and loading 
arrangements, her stability for various 
conditions may be analyzed. 

A much more accurate and conve¬ 
nient method of determining stability 
is available, however, in the use of the 
stability meter which ignores the stati¬ 
cal condition in calm water but mea¬ 
sures the dynamics during rolling, the 
reference axis being that of a gyro- 
Bcope'^ which is independently referred 
to a fixed axis in space. 

The stability meter therefore com¬ 
prises a gyroscope and a pendulum, 
each properly suspended in a frame 
fixed in the ship and actuating varia- 
able inductances, the component values 
of which are electrically integrated to 
give a resultant reading of metacentric 
height by means of a pointer travers- 




SCHAT SEA SKATE 


A demountable attachment for life boata 
which facilitatea their launching even 
with a forty-fiix-degree list. In launching, 
it flkida the life boat over obstructions 

ing a dial similar to an ordinary volt¬ 
meter. Thus the action electrically is 
similar to the tuning of a radio set* 
having two dials except that a varia¬ 
ble voltage is produced instead of a 
variable frequency. ‘ 

Another ’’Honorable Mention” went 
to Mr. A. P. Schat of Utrecht, Holland, 
who made an unusual effort to secure 
the medal, even going so far as to make 
his presentment in the form of large 
beautifully illustrated pamphlets in 
the English language. Mr. Schat’s 
device is called a ’’sea skate” and is an 
attachment to a life boat which en¬ 



ables it to be launched even with a 


46-degree list. The ’’skate” skids consulting engineer, received a ”Cer- 
the life boat over plates, bulges, and tificate of Honorable Mention” for his 
blisters, and once the water is reached life raft or live-saving net. His device 
it can be unfastened and sunk. consists of an extremely light raft or 

Mr. Jesse W. Reno of New York, a net made of balsa wood, the individual 



Ilfs nit or not ta »sdo of wotwsproofod bslss wood. floats ary flexibly 

from initay. Th» devloo takes up UtUe room and is very light 


floats of which are joined by flexible 
connections, so that the net may easily 
be folded into a compact space for 
storage aboard the ship. When people 
are in the net in a rough sea, the light¬ 
ness of the floats prevents injury when 
they are thrown against them by the 
sea, and the flexibility of the connec¬ 
tions permits the floati to yield so that 
injury is prevented. Our illustrations 
give an idea of the device which is 
cheap, takes up little room, and has 
much to commend it in place of the 
ordinary life raft and the life preserver. 
Mr. Reno has devised a process for 
waterproofiing the balsa wood so that 
its buoyancy is not impaired by be¬ 
coming waterlogged. 

The competition has served a useful 
purpose in focusing attention on these 
emittently practical inventions which 
are in being and which can be applied 
on any ship. 
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The Rarest Metal Yet Obtained 

A Scientiiic Account of Research on Protactinium, Element 91, 
Which Is as Radioactive as Radium 

By ARISTID V. GROSSE, Dr.Enii. (Chem.) 

Director of the ChemicMl Reeemroh Institute, ShsniShsi, China 


P ROTACTINIUM, recently iso¬ 
lated by the writer, is a new, 
strongly radioactive chemical 
element. It is a metal like ra¬ 
dium, but about two times rarer than 
the latter and, in fact, the rarest metal 
yet obtained in the world. 

Of the great number of radio-ac¬ 
tive elements found since the splen¬ 
did discovery of radium and radio¬ 
activity by Madame Curie in 1898, 
protactinium is the only one besides 
radium which can be obtained in 
larger amounts. Whereas the other 
radioactive elements are so extremely 
rare that most of them can not be seen 
even under a microscope, protactinium 
can be obtained in sufficient quantities 
to be investigated by the chemist in 
the same way as the common elements. 

T he protactinium atom explodes 
in the same manner and practi¬ 
cally just as violently as radium. 
While the average life of the radium 
atom is 2500 years, protactinium lasts 
about twenty times longer; that is, 
about 50,000 years. 

During the explosion of the pro¬ 
tactinium atom the alpha particles 
(helium atoms), electrons and gamma 
rays are shot off at enormous speeds. 
An atom of the element actinium is 
thus formed and it is from this property 
that protactinium derives its name 
(profo, meaning in Greek ‘'first''). 


In addition to actinium a whole series 
of atomic disintegration products is 
formed, among which is the gas actin¬ 
ium emanation. 

Chemically, protactinium is Element 


•pROM the text of the accom- 
^ panying article, which was 
sent the editor from Shanghai, it 
is difficult to judge whether the 
author intends to claim the isola¬ 
tion of the pure element protac¬ 
tinium, as stated in the opening 
paragraph, or of the oxide as 
mentioned later. Apparently he 
refers to the latter. In any case 
his scientific feat is noteworthy. 
One American authority to 
whom the article was sent states 
his opinion that if protactinium 
comes on the market ns a substi¬ 
tute for radium he does not be¬ 
lieve the market price will re¬ 
flect the fact that it can be pro¬ 
duced more cheaply than radium 
but rather the fact that it is 
rarer. That is, the price would 
probably be higher than that of 
radium. This, of course, is put 
forth as nothing more than an 
opinion. —TAe Editor 


91, called also “ekatantalum," occupy¬ 
ing the ninety-first place in the periodic 
chart of the elements, between the two 
heaviest metals known, thorium and 
uranium. 


The existence of Element 91 was 
foretold 60 years ago by the famous 
Russian scientist D. I. Mendel6eff, 
when he devised the periodic table of 
the elements. It was established as a 
fact in 1917 when Prof. 0. Hahn and 
Prof. L. Meitner in Germany, and 
simultaneously Frederick Soddy, the 
distinguished pioneer of radioactivity 
working in England in collaboration 
with J. A. Cranston, discovered new 
alpha rays and proved that they came 
from a new element which could only 
be the Element 91, present in great 
dilution in their material. 

D uring the following lO years all 
efforts to obtain and isolate the ex¬ 
tremely rare protactinium were un¬ 
successful, owing to the wrong chemical 
properties being attributed to it, and 
until 1927 nobody actually saw it. 
It was generally thought that Ele¬ 
ment 91 resembled tantalum, just as 
radium resembles barium; since the 
latter are always associated, an attempt 
was made to isolate protactinium by 
adding tantalum to the raw material 
and extracting them together. 

In November 1926 the writer pro¬ 
posed a new theory of the chemical 
properties of Element 91, pointing out 
its difference from tantalum. In the 
spring of 1927 he had the good fortune 
of obtaining and seeing for the first 
time protactinium in the form of its 



THE LABORATORY EQUIPMENT 


At thfi left k the filtering apparatus and at the right the 'crystallizing ske, the “doll-house'’ sizes resulting from the minute, almost roioro- 

equipment. As reproduced here each piece is seven eighths actual aeopic, quantities of materials involved in the work of researdi 
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HOW PROTACTINIUM DIFFERS FROM RADIUM 


The use of the word *‘rays/' although common, often mialeada the layman. Alpha and 
beta rays are really particles rather than waves such as the gamma rays are. The latter 
differ from visible light only in wavelength and occur in the ether of space, like radio waves 


pure white oxide, as shown in the 
illustration. The oxide forms an abso¬ 
lutely white powder with a very high 
melting point. It shines with a faint 
glow in the dark, due to the explosions 
in the atoms. 

The difference from tantalum, pre¬ 
viously predicted, was therefore estab¬ 
lished as a fact. It was not even 
necessary to try the separation of 
protactinium from tantalum, as it oc¬ 
curred by itself. 

In 1927 only two milligrams of pro¬ 
tactinium were obtained—just about 
as much as a needle point. As it was 
necessary to experiment for weeks with 
the same scarcely visible material, 
special equipment was devised to 
analyze, determine the radioactivity, 
filter, and crystallize minute quantities 
of matter. In the photographs, as 
reproduced, the original apparatus used 
is shown seven eighths natural size. 

Very great care had to be taken 
during the work in order not to lose 
the extremely valuable material. Once 
one of the tiny beakers containing the 
whole available amount of protactin¬ 
ium slipped out of the writer's fingers 
and only by a lucky chance was an 
irreparable loss avoided. The experi¬ 
ments were accomplished during the 
author's stay in Germany, at the 
splendidly equipped Kaiser Wilhelm 
Institute of Chemistry, in Berlin. 

I N nature protactinium always ac¬ 
companies radium in uranium miner¬ 
als and ores. These contain for each gram 
of radium about 0.6 grams of protactin¬ 
ium. As has already been pointed out, 
Element 91 is the rarest metal obtained 
in the world, leaving far behind such 
rare elements as rhenium, discovered 
in 1926 by W. and I. Noddack and O. 
Berg in Germany, and illinium, dis¬ 
covered in 1926 by B. S. Hopkins, L, F. 
Yntema, and J. A. Harris of the Uni¬ 
versity of Illinois, 

In the richest uranium minerals 
Element 91 is found in the fantastic 
proportion of only 1 part to 10,000,000 
parts of ore. It is therefore necessary 
to work up tons of raw material to get 
only gramd of the new element. A 
special procedure is employed to 
detect the presence of Element 91; it 


is now possible to determine the amount 
of protactinium with great accuracy 
even in a dilution of 1 to 2,000,000,000, 
thanks to special analytical methods 



FIRST RESULTS 


Tiny crucible with first protactinium 
ever obtained. Note white oxide powder 

worked out at the Shanghai Institute. 

While the uranium ore is worked up 
for radium, the Element 91 accumu¬ 
lates in the insoluble residues which 
constitute the wastes from radium 


factories and which previously had no 
commercial value. These waste resi¬ 
dues contain protactinium in a much 
greater proportion than the natural 
uranium material, and therefore they 
represent at present the best raw ma¬ 
terial for the production of the new 
element. 

One gram of radium now costs 
65,000 dollars and, since Element 91 
is rarer, one would think that its pro¬ 
duction cost would be higher. Yet 
protactinium would not be nearly so 
expensive as radium because the 
radium wastes are cheap, because 
their protactinium content is higher 
than that of radium in uranium ore, 
and because the protactinium extrac¬ 
tion process is fairly simple. 

For further research on protactinium 
larger quantities than the two milli¬ 
grams obtained in 1927 were needed, 
and in 1928 radium wastes could be 
worked up in an industrial scale, 
thanks to the great German ‘‘dye 
trust" (/. G, Farbenindustrie A, G.). 
From half a ton of wastes from the old 
radium factory in Joachimsthal, Bo¬ 
hemia, which was presented by the 
government of Czechoslovakia, about 
40 milligrams, or one hundredth of an 
ounce, of protactinium were extracted, 
under the supervision of the writer, at 
one of the J. G. Farbenindustrie*s 
factories at Ludwigshafen on the 
Rhine. 

T he protactinium extraction proc¬ 
ess is fairly simple—much sim¬ 
pler than the production of radium. 
This is due to the individual cbemicU 
properties of Element 91, which differ 
very much from any known element. 
Ra^um, on the other hand, greatly 
resembles barium, so that it is difficult 
to separate the one from the otW. 
The wastes ftom ra^um factories 
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contain large amounts of silica and 
iron oxides. They are first boiled with 
concentrated acids, which dissolve all 
the iron and other soluble oxides, leav¬ 
ing the '‘silica residue,'* which con¬ 
tains Element 91. This residue is 
melted with alkalies and the melt is 
extracted with water. This dissolves 
all the silica and leaves a small precipi¬ 
tate, containing the Element 91 in the 
concentration of 1 to 10,000. The 
latter is dissolved in dilute acids and 
from this solution protactinium is 
separated, together with the metal 
zirconium, as a phosphate. By a 
special method, called by the author 
the ''spiral process,** Element 91 is 
separated from zirconium and freed 
from all other impurities. 

The United States and Belgium are 
the only two countries in the world 
which can supply the raw material 
for protactinium production on a large 
scale. In the wastes of American 
radium factories which work up the 
uranium ores from Utah and Colorado, 
more than 100 grams (.22 pound) of 
protactinium are stored, an enormous 
quantity when we consider tha^ the 
world radium production since the dis¬ 
covery of that element does not amount 
to more than 350 grams (three quarters 
of a pound). Belgium produces ra¬ 
dium from rich uranium ore imported 
from her colonies in Africa. The 
amount of protactiniferous wastes is 
much smaller than in the United 
States, but probably of a better quality. 

P ROTACTINIUM is thus a very 
new scientific baby*—and nobody 
knows what use it will find in the 
future. Nothing has been done as yet 
to find an industrial and commercial 
application for it. Evidently much 
larger quantities than the small 
amount which constitutes the whole 
present world production of this ele- 
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PHOTOGRAPHIC EFFECT 


Five milligratnB of protactinium m a 
small box placed for a few minutes on 
a plate wrapped in light-proof paper 

ment are needed to start experiments* 
However it is not likely that protactin¬ 
ium will replace radium, for the latter 
produces in a shorter time a larger 
amount of effective radioactive disinte¬ 
gration products than protactinium. 

In medicine. Element 91 ought to 
find a different application than radium 
salts, as protactinium compounds be¬ 
have quite differently in the body of 
living beings. 

Protactinium is the only radioactive 
element that can be obtained as a 
metal. It can therefore be formed into 
sheet and wire and alloyed with other 
metals. Perhaps on account of this 
property protactinium will be of some 
value later on. 

One definite advantage which may 
accrue from the research is the possi¬ 
bility of getting actinium. This element 
is 2000 times rarer than Element 91. It 
has therefore never been seen by 
human eyes, although it already has 
a practical application, in extremely 
diluted form, in radiotherapeutics, as 
it is over 100 times as active as radium. 
Actinium atoms are constantly being 
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born from the mother substance, pro¬ 
tactinium, and since the latter is now 
obtainable in a pure state it is extremely 
easy to separate the "baby,’* actinium, 
from protactinium and prepare it in 
visible quantities. 

Large quantities of Element 91 are 
reqtiired for purely scientific research 
work. When they shall have been 
obtained it will be possible to answer 
many important questions about the 
chemistry and physics of this element. 
Then the so-called "actinium riddle** 
which has bothered scientists for 20 
years and which Prof. A. S. Russell of 
Oxford, a leading British radiologist, 
recently termed "one of the outstand¬ 
ing problems of radioactivity/* will be 
solved. It is the riddle of the origin 
of protactinium and the actinium 
which requires an explanation. Since 
the protactinium atom dies after hav¬ 
ing lived 50,000 years, and since our 
mother earth has existed for many 
millions of years, the birth of protactin¬ 
ium atoms must take place somewhere 
and from an unknown mother element 
of long life. 

Certainly anything that will bring 
us a step further in the science of 
radioactivity is very important, since 
it is this science that has furnished a 
great deal of those fundamental facts 
on which our present day conception 
of matter, the atom and the way it is 
made, are based. From this point of 
view the scientific importance of Ele¬ 
ment 91 is probably greater than any 
commercial value it may acquire in 
the future. 

The technical obstacles in the way of 
large-scale extraction from radium 
wastes have been overcome and it is 
hoped that the difficulties in organiz¬ 
ing a production of larger amounts of 
protactinium will be solved as soon as 
possible, so that its many still un¬ 
known properties may be studied. 



HIGH-PRECISION ELECTROSCOPES WHICH DETECT MINUTE AMOUNTS OF ELEMENT 9t 

These el^roecopee wfil measure the amount of protacthiium in at a measurable rate by the radiatkms ftom the elenumti The 
extreme dilutions of one part in two billions. They am dhchaiised rate of discharge is read through small ftiid telesoopes at the rii^t 
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Light Airplane Design 
Contest Winners 


First Prize Awarded to an Army Flyer, Second to a 
Commercial Designer and Third to a Midshipman 


T he Committee of Award in the Scikn- 
TiFic American contest for the best de¬ 
sign of an airplane to be built around 
the Cirrus engine, reports as follows: 
“We have carefully examined the designs 
submitted for the Light-Plane Contest on the 
following rating system: 


General suitability of the plane 
for training and private use and 

excellency of the design. 

Performance. . 

Power plant installation. 

Construction and ease of main¬ 
tenance . 


20 points 
15 points 
15 points 

80 points 


and have allotted points to the candidates as 
follows: 


Rigby No. 17. . 

Huep No. 2. 

Beebe No. 7. 

Boyvey No. 1 . . 
BrogdenNo.il. 

Chase No. 16. 

Sartain No. 4. 

Davidson No. 9. 

Surgeoner No. 19. 

Eames No. 3. 

Brown No. 12. 

Vining No. 14. 

Burnett No. 13. 

Galloway No. 5. 

Roman No. 8. 

Boer No. 10 . . . 

Hamburger No. 15. 

Mdve} Wrong 


.. 125 
117 

.100 

. 91 

. 84 

. 73 

. 73 

. 59 

. 59 

.. .. 56 

. 38 

. 36 

. 36 

.... 27 

.... 3 

. 8 

. 3 

Motor 


“In the opinion of all three of us, Mr. Rigby’s 
design was undoubtedly the best both from the 
point of view of original conception and presen¬ 
tation, and deserves the prize. 

“Mr. Huep’s design deserves honorable 
mention. 

“It has given us great pleasure to co-operate 
wiUi you on this, which has undoubtedly done 
much to further thought in the realm of Light- 
il^ae design.” 

Sincerely yours 

Amelia Earhart 
Georgp Palmer Putnam 
Alexander" Klemin 


PRIVATE JAMES P. RIGBY, 65 Squad- 
* ion, Luke Field, T. H., therefore receivw the 
SolBKIrtlPlC Ajmrican Gold Aviation Medal and 
6Q0 doOam. F. R. Huep, 1618--9th Street, 

aisdal and Midshipman R. P. Beebe, United 


States Naval Academy, Annapolis, Maryland, 
receives the bronze medal. It is interesting to 
observe that all three branches of our flying 
activities are represented among the winners. 

Because the winners are so widely scattered, 
it was impossible to make a personal presentation 
and the prizes were sent to each without further 
ceremony. In our February issue we will 
publish details of the winning design. 

ALTHOUGH a cablegram was dispatched to 
^ Mr. Rigby in Hawaii immediately upon 
receiving the decision of the Committee, we 
have not, at the time of going to press, received 
a photograph of him, or the interesting details 
of his career such as we publish below for the 
second and third prize winners. Therefore, we 
will include these when we publish the details of 
the winning design. 


F . R. HUEP, 28 years old, 
was born and received his 
technical education in Ger¬ 
many. He was a designer 
for the Heinkel and Albatross 
airplane factories, later be¬ 
coming assistant to Dr. Lack- 
mann, co-inventor of the 
slotted wing and other safety 
devices. In 1926 he came to 
the United States and de¬ 
signed the Hurd low-wing monoplane H. M. I., 
and is at present chief designer for the Bolte 
Aircraft Company of Des Moines, Iowa, for 
whom he has designed and built three types of 
low-wing planes. He is a member of the S. A, E. 

\>fIDSHIPMAN R. P. 

BEEBE first became 
interested in airplanes in 
Manila where his father, 
Col, R. E. Beebe, was then 
stationed. He has passed 
through all stages from model 
building to flying solo. In 
his high school days he spent 
many hours in the Air Service 
Library at Washington 
studying design. A brother is in the same class 
at West Point. 

Congratulations to the winner and appreci¬ 
ative thanks to the Committee who so helpfully 
and efficiently worked out the modus operandi 
and rendered their decision. Thanks are also 
due to Col. R. Potter Campbell for his generous 
support of aviation by providing the prizes in 
this contest. 
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How Well Does the Car 

Qrueling Tests on Proving Qround Show 
Capabilities and Characteristics of Cars 

By H. F. OLMSTED 


hundred and twelve miles 
m ■ an hour! What if a tire 
^ should blow out?'* The 
speaker stood along the in¬ 
side rim of one of the high banked 
turns of the Packard Motor Car Com¬ 
pany’s proving ground speed¬ 

way and watched as Colonel Charles 
A. Lindbergh roared past every 80 
seconds at the fastest speed he had 
ever made on the ground. 

But ‘‘Lindy,” who was driving the 
car as a lark, was as safe from any 
danger in case a tire had blown out as 
if in his own Spirit of St. Louis. One 
or all four tires on the Packard speed¬ 
ster which he Was driving could have 
blown on either of the two big curves 
of the track and the car would have 
kept going without wavering from its 
course. The track is so built that 
when a car once enters one of the turns 
it will hold to its course without a hand 
on the steering wheel. It actually can 
be steered by the accelerator pedal. 

This is one of the many interesting 
features in the big 500-acre plant 
which is used for testing Packard cars. 
A crew of experts who the year ’round 
drive cars about the big concrete oval 
at top speed, bounce them over roads 
as rough as they can be and still have 
any claims to being roads, or put them 
through any of the many other tests 
with which the proving grounds 
abound, have found that blowing 
tires at 75 or 100 miles an hour is one 
of the least of the dangers confronting 
them at high speed. 

Sleep probably would be numbered 
by anyone of the drivers as the greatest 
menace to safety. Ring-neck pheas¬ 


ants would be the next. Collision with 
other cars would not enter at all nor 
would the blowing of tires. Sleep has 
caused the only accidents which have 
occurred on the track. Pheasants 
several times have threatened acci¬ 
dents. 

Stamina of a motor car is tested by 
starting it out on the track at the 
fastest speed of which it is capable and 
holding the throttle wide open for 
many days and nights with stops only 
for gas, oil, water, or the changing of 
tires or drivers. Monotony grows with 
ceaseless circling of the track. Scream¬ 
ing of the wind made by the speed of 
the car, blending into the singing of 
the tires on the concrete, the drivers 
have found, is as effective a sleep pro¬ 
ducer as the croon of a southern 
mammy’s lullaby. 

A year ago the driver of a sedan 
under test went to sleep while travel¬ 
ling 80 miles an hour. He woke up as 
the car was leaving the track on its 
first bounce. It rolled over five times. 
The driver escaped without a scratch 
and the car was unharmed. It was an 
extra, impromptu, but most effective 
test of the stamina of the body con¬ 
struction, Since then precautions are 
taken constantly to guard against 
sleep. 

T he proving grounds are located 
near the village of Utica, 20 miles 
north of the company’s factories in 
Detroit. It is a section abundantly 
supplied with small game, most numer¬ 
ous of which are ring-neck pheasants. 
Several encounters have occurred be¬ 
tween the pheasants and cars and each 


Stand Up? 



LIKE A COUNTRY ROAD 

One of the test roads on the Packard 
I’roving Ground, simuIatinR an unpaved, 
rough byroad such as is often found 

time the car has scored “dead bird.” 

Pheasants are fast-flying birds and 
travel with the directness of an arrow. 
Several times they have been struck 
when shooting across the track. Each 
time the car was an enclosed model 
and the bird failed even to crack the 
non-shatterable glass of the windshield 
against which it struck. Drivers 
think of the pheasants as an actual 
menace while traveling at high speed 
in open cars with the windshields folded 
down. They also say it is humanly 
impossible not to “duck” the head 
down when a bird crashes into a wind¬ 
shield or window of an enclosed car, 
although knowing the glass can do no 
more than crack, without flying into 
pieces as would ordinary glass. 

It is considered remarkable that 
accidents, even those of slight nature, 
are most infrequent, as the day’s work 
of the testers consists of putting cars 
through the most severe kinds of 























ON THE STRAIGHT-AWAY 

This track is so safe that the worst Ihinjc the drivers have to 
contend with is sleep duo to the monotonous hour-by-hour jprind 


trials many times with the avowed 
purpose of trying to cause some part 
to break. 

The proving grounds extend for a 
mile along one of the main highways 
leading from Detroit to Northern 
Michigan. In the whole establish¬ 
ment the company has combined a 
vast amount of beauty with the utility 
of the place. In a large lodge house 
set back some distance from the main 
highway in a profusion of trees and 
shrubbery are living quarters for the 
superintendent, offices, quarters for 
drivers and engineers, a large garage, 
and a complete short-wave radio 
broadcasting station. 


A nother building in the rear 
. and across a paved court from the 
main lodge houses a complete installa¬ 
tion of testing apparatus, including 
dynamometers and a machine shop. 
It also contains the boiler room which 
provides heat for all of the buildings, 
and houses machinery of the water 
pumping system, a plant large enough 
for a small city. 

A double drive from the buildings 
to the track is flanked by a putting 
green and a four-hole “golf course.^ 
The timing stand is at the end of 
the drive where also is located the 
main entrance to the track. A com¬ 
plete equipment for recording weather 
conditions is located in the timing 
stand where the electric timing device 
also is set up. 

The testing track is an oval consist¬ 
ing of two parallel straight-aways each 
three quarters of a mile long, joined 
at each end by a half circle one half 
mile long. The inner circumference is 
two and a half miles. The curves at 
each end consist of three sections; the 
first has a slope of one degree for 
drainage, the second rises 11 degrees, 
and the third section 29 degrees. Driv-^ 
ihg around the curve, one has a 
strange optical illusion. The first 
section seems to slope sharply toward 
the rest o# the track. Often during 
heavy rains water draining off the 
track seems actually to be running up 

mr 

On the center section, with the 
slope of ll^iegrees apd the large radius 


of curvature, any side thrust is can¬ 
celed at 60 miles an hour, so that at 
this speed a car will steer itself. Higher 
speed carries a car up onto the third or 
high-speed section. Here there is no 
side thrust at 100 miles an hour and a 
car actually would steer itself at this 
speed. 

So scientifically planned was the 
track that it has the record for the 
fastest time ever made on any circular 
speedway in the world. This was 
established by Leon Du ray, well 
known race driver, when he made one 
lap with his special racing car at the 
rate of 148.17 miles an hour. 

Inside the track is a 265-acre land¬ 
ing field, with mile-long runways, 
which is used by the company for 
testing planes equipped vith the air¬ 
craft motors which it builds. It was 
from this field that the first airplane 
powered with a Diesel type engine was 
flown. A hangar at one end of the 
field houses the test planes. 

One of the most serious construction 
problems encountered was presented 
by the landing field. It was a waste of 
sand, a miniature desert, and farmers 
of the district shook their heads when 
they learned that it was planned to de¬ 
velop the area into a lawn. Experts 
were called in. One hundred tons of 
fertilizer were used and 41,000 pounds 
of grass seed were planted while at 
the same time the whole field was 
sowed with oats which, it was believed, 
would take root quickly and hold the 
sand long enough for the grass seed to 
germinate and make a stand strong 
enough to hold the sand alone. The 
entire field is now covered with a thick 
sod. 

B eyond the testing track is the 
“rough ground*' and the test 
roads. The roads—gravel, sand, and 
plain old-time country dirt—turn and 
twist all over the place and are so de¬ 
signed as to give the hardest kind of a 
test to all parts of the car, including the 
steering gear. 

At one point along the test roads 
there are two artificial hills whi6h, 
with other dips, give the effect of a 
roller coaster. Another much steeper 
hill has been built up so high that an 


excellent view from the top is obtained 
of the whole proving grounds and the 
surrounding country. A miniature 
desert is provided at another point. 
It is enveloped in a cloud of dust when 
cars are sent plowing through its deep 
sand during test work. 

While hills are located along the 
test roads, enigmatical as it sounds, 
real hill climbing tests are conducted 
on the level stretches of the speedway. 
On the flat concrete, mountains of any 
grade and of any length are simulated 
perfectly by a device known as a tow¬ 
ing dynamometer. 

The towing dynamometer is a car 
which is towed behind the car under 
test. An air compressor takes the 
place of the motor to give the dyna¬ 
mometer car the most powerful braking 
effect. The frame is loaded with hun¬ 
dreds of pounds of lead to give the 
wheels greater traction. The towing 
bar has a piston at one end which 
works in a hydraulic cylinder. Pres¬ 
sure in this cylinder is registered on 
gages on the dash so that there is a 
constant record of the draw-bar pull. 

Compression in the air compressor 
can be regulated through relief valves 
at the will of the observer in the 
driver's seat of the towing dynamom¬ 
eter. If a heavy grade is desired the 
relief valves are set to the proper point. 
They are so calibrated that any per¬ 
centage of grade can be maintained. 

T he big Packard proving grounds 
well illustrate to what extent 
some companies in the automotive 
industry go in constantly striving to 
better the quality of their product. 
It is the largest plant created for prov¬ 
ing and improving just one kind of car 
and represents an investment of well 
over 1,000,000 dollars. Only a few 
years ago proving grounds were un¬ 
necessary for all motor cars, as en¬ 
gineers had no difficulty in finding 
many ways of making improvements. 
Motor cars of better quality, however, 
have now reached a state of refine¬ 
ment where the most enhaustive tests 
are necessary to discover means of 
betterment and to make certain that 
the quality of the car is being con¬ 
stantly maintained. 
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Establishing a World's Record By Plowing, Disking, Seeding, And 


Mass Production 

Large-Scale Farming Operations May Be Revolutionized 


W HEELS—big wheels and 
little wheels—with ample 
power to keep them turn¬ 
ing day and night until the 
last of the fleet of tractor-drawn com¬ 
bines has threshed its last bushel of 
grain—that is the story of harvest-time 
at the 95,000-acre farm of the Camp¬ 
bell Farming Corporation, which oc¬ 
cupies part of the Crow Indian Reser¬ 
vation in Montana. Agriculture a- 
la-Detroit is the piece de resistance on 
this tremendous farm, where the 
production of nearly a million bushels 
of wheat a year is accomplished by 
means of the most advanced farm 
machinery, mass-production methods 
of operation, and an up-to-date system 
of cost accounting. 

Power is obviously a factor of para¬ 
mount importance in such large-scale 
farming operations, where as much 
as 1000 acres can be plowed in a day, 
and 2000 acres can be seeded or har¬ 
vested. One is not surprised, there¬ 
fore, that the attention of the world- 
famous agricultural engineer in charge 
of these operations has been lately 
focused on the most economical 
power source yet perfected—^the 
Diesel oil-engine. 

S EVERAL tractor manufactur¬ 
ing concerns have been ex¬ 
perimenting with Diesel engines, 
and recent experiments and field 
tests in a 400-acre field on the 
Campbell farm indicate that the 
gasoline-driven tractor is perhaps 
soon to become as obsolete as its 
steam-driven forerunner. 

The tests were revolutionary, ac¬ 
cording to Mr. Thomas D. Campbell, 
President of the Campbell Farming 
Corporation. ‘‘With an Allis-Chal- 
mers Monarch tractor powered vith a 
Diesel engine operating on furnace oil, 
plowing costs were cut to about one 
seventh the usual figure. Pulling 10 
plows at a depth of about 10 inches 
the tractor plowed the 400-acre tract 


at a rate of 36 acres per ten hours of 
operation. With more efficient operat¬ 
ing methods, I am confident that the 
Diesel engine will enable us to reduce 
our expense for heavy plowing to 
about one tenth the usual cost when 
operating tractors powered with gaso¬ 
line engines. 

“Of course the Diesel engine is 
somewhat heavier than other types of 
internal combustion engines. How¬ 
ever, in a tractor this factor is an as¬ 
set rather than a liability, particu¬ 
larly when operating with a heavy 
drag. I believe that the next ten years 
will be an era of Diesel-driven tractors. 
This development is of outstanding 
importance, for more power is re¬ 
quired to plow the farm lands of the 



Courtoiy AlU»<;hRluien Mi»afiioturing Company 

A DIESEL-POWERED TRACTOR 

Teats on the Campbell farm with this tractor powered 
with a Diesel enupne inaugurated a new era in power 
farming operations of the type practiced in the west 

United States, in the time they should 
be plowed, than is needed to operate 
all other industries together, includ¬ 
ing our great transportation systems.*' 
Agricultural engineers have ob¬ 
served and analyzed Mr. Campbell's 
operating and production methods, 
and have studied his simple but highly 
successful system of cost accounting. 
Farmers, economists, and the gener^ 


By HENRY 

public have listened to his enthusiastic 
description of the Campbell brand of 
farming, seeing in the far-flung oper¬ 
ations of the corporation a more 
scientific scheme for feeding the world. 
Manufacturers of farm machinery 
seem to regard the Campbell farm as 
a proving ground for various types of 
new equipment designed to increase 
production of agricultural products 
on a more economical basis. 

A “farm hand" would be as much 
of a novelty as a horse or a cow on this 
farm; the workers are mechanics, who 
are paid mechanics' wages, or work on 
a basis of mileage covered with an at¬ 
tractive cash bonus at the end of the 
season. High wages, comfortable liv¬ 
ing quarters, and a relatively large de¬ 
gree of individual responsibility at¬ 
tract skilled workers of an uncom¬ 
monly high type, many of them men 
with technical training. 

T om CAMPBELL, as the head of 
the corporation is generally 
known, is an engineer, a farmer, and 
a business man. After receiving two 
degrees at the University of North 
Dakota, and taking post-graduate 
work in engineering at Cornell Uni¬ 
versity, he took over the management 
of the family farm in the Red River 
Valley in North Dakota. A few 
years later he was engaged in 
various large-scale agricultural 
development projects in Cali¬ 
fornia. When the war-tom 
nations of Europe turned to the 
United States for emergency sup¬ 
plies of wheat, Mr, Campbell 
secured the financial backing of a group 
of internationally prominent bankers 
and began to raise wheat on an unprece¬ 
dented scale, making use of large areas 
of unproductive government land. 

“Dry farming" on the semi-arid 
plains of the west has broken the 
spirit of thousands of homesteaders 
farnung relatively small tracts wi^ 
unscientific methods and inadequate 










Packing 640 Acres In One Day, Without a Halt For Mechanical Trouble 


In Agriculture 

By Means of Tractors Powered With Diesel Engines 

W. HOUGH 


equipment. To raise a paying crop 
on barren prairies with only about 15 
inches of rainfall a year and tempera¬ 
ture variations from 40 degrees below 
zero to more than 100 degrees above, 
is an undertaking that requires sound 
knowledge, skillful management, and 
a reasonable amount of luck. About 
the time Mr. Campbell was launching 
his project in southeastern Montana, 
agriculture in that region went through 
the worst period in its history; parch¬ 
ing drought destroyed one crop, my¬ 
riads of grasshoppers consumed an¬ 
other, and the first good crop was made 
valueless by the utter collapse of the 
wheat maket. 

T housands of farms were 
abandoned, but Mr. Campbell 
secured new capital and carried for¬ 
ward his carefully made plans. Plant¬ 
ing only half the usual amount of seed 
to the acre, in order that whatever 
moisture might be available would be 
used to best advantage, he raised a 
good crop and marketed it at a sub¬ 
stantial profit. Since then his opera¬ 
tions have been successful every year, 
and as Ahe total acreage in crop 
increases, production costs go down. 
When he wishes to increase his out¬ 
put, Mr. Campbell pays his men 
higher wages and the average pro¬ 
duction per man increases to a new 
high level. 

The total acreage of the Campbell 


properties is sub-divided into units of 
frond 5000 to 32,000 acres. With 640 
acres to one square mile, it will be seen 
that the Campbell farm occupies about 
150 square miles. To take an inven¬ 
tory of the equipment would seem to be 
a good job for an aerial photographer; 
when listed, the more important types 
of machinery represented would in¬ 
clude 56 tractors, 72 binders, 21 com¬ 
bines, 11 threshing machines, 500 
plows, 60 12-foot drills, 200 wagons, 
20 motor trucks, and 10 automobiles. 
Gasoline is received from Montana or 
Wyoming refineries in tank cars con¬ 
signed to the Campbell Farming Cor¬ 
poration at Hardin. There is gasoline 
storage capacity on the farm for ap¬ 
proximately 70,000 gallons. 

Maintenance is an item of great im¬ 
portance, for few man-made machines 
can withstand the punishment im¬ 
posed by almost uninterrupted opera¬ 
tion over rough ground at a speed of 
three miles an hour, often working 
both day and night. Every piece of 
new equipment is reinforced before it 
goes to the field. At the company 
headquarters in Hardin, the farming 
corporation maintains a large repair 
shop, which saves about 2000 dollars 
a month on maintenance costs, accord¬ 
ing to Mr. Campbell. It includes a 
forge shop, machine shop, brass foundry, 
and complete equipment for welding. 
The 200 skilled men who operate the 
tractors, combines, and other machin¬ 


ery, are able to make most mechanical 
repairs in the field. The busy season 
is from the first of September to the 
first of December. When this period 
closes, all of the equipment is over¬ 
hauled completely and put in shape 
for the coming season. A crew of about 
50 selected men attend to the necessary 
work during the winter months when 
most of the crop is in the ground. 

Winter wheat is the principal prod¬ 
uct of the Campbell farm, although 
large areas are also used for raising 
spring wheat and flax. Growing con¬ 
ditions in eastern Montana are par¬ 
ticularly favorable for raising these 
crops, but producing spring wheat is 
relatively hazardous because of the 
hot, dry winds of the summer which 
are likely to wither and shrivel grain 
planted in the spring. 

P reparing the ground for the 
seed is the most important part of 
farming operations on the semi-arid 
prairies. The scant rainfall and snow 
do not provide sufficient moisture for 
maturing the crop unless the moisture 
of the previous season has been well 
stored in the soil. Summer fallow one 
season in three gives the soil an oppor¬ 
tunity to replenish its supply of growth¬ 
giving constituents and moisture. After 
the harvest, the land is disked to enable 
the fall rain and winter snow to soak 
deep into the soil. Early in the spring 
the fields are disked again, and then 
left fallow until May. By that 
time there is considerable growth 
of weeds and volunteer wheat, 
which is plowed under for fertil¬ 
izer, usually with a light duckfoot 
plow. The soil is pulverized with 
a spike-tooth harrow later in the 
summer, and seeding begins early, 
usually about the middle of 
September, in order to give the 
grain time to get sufficiently well 
established so that it will with¬ 
stand the rigors of winter. 

For the first crop the ground is 
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HARVESTING GRAIN BY THE “WINDROW” METHOD DEVELOPED BY THOMAS D, CAMPBELL 

After the wheat or fiax is cut and piled loosely in long rows to euro. This method makes the use of the combine practical in almost any 
a tractor-drawn "combine” picks up the grain and threshes iU agricultural region on relatively small farms as well as large ones. ] 


plowed and disked, but the following 
year it is simply double-disked, turn¬ 
ing under the stubble and the straw 
scattered by the combines. Plowing 
costs have been reduced to about two 
dollars an acre, but disking can be 
done for less than one fourth that 
amount. In 1924 the Campbell farm 
established a world’s record by plow¬ 
ing, disking, seeding, and packing 640 
acres in one day of 16 hours. Fifteen 
tractor-drawn assemblies were kept 
in operation without a halt for me¬ 
chanical trouble of any kind; the 
tractors were refueled without making 
a stop. Now the rate of a section a 
day can be continued as long as is 
necessary properly to plant the crop, 
and 1000 acres a day can be put in 
when desired. 

Profiting by his experience the year 
of the severe drought, Mr. Campbell 
uses only about 20 pounds of seed to 
the acre, or about half the amount of 
his first seedings. P''or the second crop 
only 10 pounds of seed to the acre is 
used. The usual yield is about 16 
bushels to the acre, although in 1924 
the yield averaged 30 bushels. 

Another world’s record was estab¬ 
lished in 1924. Threshing, now done in 
most of the important wheat-pro¬ 
ducing regions with tractor-drawn 
combines, was then done with station¬ 
ary threshing machines powered from 
nearby tractors. WithonestandardCase 
threshing machine outfit, 4321 bushels 
of wheat were threshed in one day of 14 
hours. The record is one that will proba¬ 
bly stand for all time, because it is now 
considered more economical to use 
combines, harvesting ‘‘on the run.*' 
Threshing as much as 30,000 bushels a 
day, from 10 to 20 combines are drawn 
around the enormous fields. An arm 
with a spread of from 20 to 30 feet cuts 
the wheat and passes it into the 
thresher, which pours the grain into a 
hopper or into a wagon attached to the 
combine. 

Harvesting with combines was im¬ 
practical under certain conditions, and 
to remedy this objectionable feature 
Mr. Campbell developed the “wind¬ 


row,” which is recognized as one of the 
most important advances in harvest¬ 
ing since the invention of the binder. 
Using four partly dismantled binders 
drawn by a light tractor, a 40-foot 
swath of grain is cut and transferred 
unbound to a long row, where the loose 
grain is allowed to mature for a few 
days before threshing. Then a com¬ 
bine is hauled down the long row, pick¬ 
ing up the grain with a hay loader, and 
threshing it in the usual manner. 
This method effects a saving of two 
dollars an acre on harvesting costs, 
compared to the old method with 
binders, bound shocks, and stationary 
threshers. Due to the extra width of 
the spread or swath cut, the cost of the 
two windrow operations is comparable 
to that when combines are used in the 
regular manner. 

1 0NG wagon trains drawn by 
^ tractors, supplemented by motor 
trucks equipped with large bins and 
drawing two trailers, transport the 
grain to the railroad, elevators, or 
storage bins. Most of the Campbell 
grain goes to Minneapolis, the largest 
flour producing city in the world. 
Millers feature flour made with Mon¬ 
tana wheat, and pay extra premiums 
for the Montana grain because of its 
unusually high protein content. The 
premium on high-protein wheat varies 
from two cents to about 30 cents, 
according to the milling demands and 
the abundance of the premium grain. 
On the Campbell properties near Har¬ 
din there is storage space for about 
150,000 bushels of grain, for protection 
against an unfavorable market. 

When one contrasts the high-speed, 
mass-production methods of modem 
industrialized agriculture wdth the 
more leisurely, more enjoyable, but 
obviously less economical practices 
still in vogue in most of our agricul¬ 
tural regions, it is not hard to realize 
that 80 percent of our farpiers pro¬ 
duce 80 percent of our crops and live¬ 
stock. During the past 20 years about 
five million people have left the farms, 
but the total agricultural output has in¬ 


creased; by 1950 there will probably be 
about 150 million people in the United 
States, and they will be fed by fewer 
farmers than were required in 1850 to 
feed only 26 million people. Three 
men operating a tractor combine can 
do the work of 18 threshers, and it now 
requires only 10 minutes of human 
labor to produce one bushel of wheat 
whereas it formerly required about 
three hours. 

What the farmer really needs, in the 
opinion of the world’s largest wheat 
grower, is better machinery, improved 
inland waterways, closer co-operation 
between farmers and business men, 
more agricultural research, education 
regarding economical production meth¬ 
ods, tariff protection, better co-opera¬ 
tive marketing associations, and im¬ 
proved equipment to provide cheap 
power for farming operations. Anyone 
who intelligently follows the advice of 
the Department of Agriculture and the 
agricultural colleges can make farming 
pay,.especially if trained in engineer¬ 
ing practices. Mr. Campbell expects 
to be operating his tractors with in¬ 
dividual electric motors supplied with 
power distributed from a central gen¬ 
erating plant on his farm, within an¬ 
other 10 years. In the meantime, he 
considers the Diesel engine the most 
economical power source for use on 
farms. 

It is Mr. Campbell’s belief that the 
greatest industrial opportunity of the 
present time is in agricultural engineer- 
mg, both as a life work and as a sound 
nnancial investment. In a recent is¬ 
sue of Mechanical Engineering^ the 
editor said, “Mr. Campbell’s experi¬ 
ence indicates that the application of 
machinery on a large scale is successful 
in producing wheat and flax at low cost. 
It is logical to believe that the principles 
he has developed and used so success¬ 
fully can be applied to other farm pro¬ 
ducts. As engineering skill has made 
over industry generally, so it can re¬ 
model agriculture, transforming it from 
a method of making a living to a sound 
industry that will attract the beet 
brains and capital.’* 
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Fuzed Quartz for Ultra-violet Rays 



J 


THE NEW FUSED QUARTZ SOLARIUM 

The enclosure, entirely of quartz panes, is shown (upper right hand corner) on the roof of the National Vaudeville Artists' Sanatorium 



Placing Trays of Crushed crystal Quartz in Furnace Inspecting Panes of the Fused and Finished Product 


I N order to permit patients to receive indoors the maximum by Professor Elihu Thomson of that company, who is also a 

percentage of the especially valuable short wavelength ultra- Corresponding Editor of this journal Quartz is difficult to 

violet radiation of the natural sunlight the sanatorium shown work because it melts only at 3200 degrees, Fahrenheit—three 

above, at Saranac Lake, New York, has installed an expensive times the temperature required to melt glass. Even then it is 

solarium walled and roofed entirely with panes of fused quartz, thick, ropy, and viscous. In making the window panes, natural 

1200of them,each 7K inches square and H inch thick. Commop quartz crystal is crushed to H inch mesh size and spread on 

window glass, transparent to the visible rays of light, is almost graphite trays between graphite slabs. Several trays are stacked 

totally opaque in the short-wave ultra-violet part of the spec- as shown above, placed in a high temperature furnace and fused, 

trum. Various special glasses and glass substitutes transmit up The troublesome bubbles imprisoned in the mass are compressed 

to about 60 percent of these rays, while fused quartz transmits to a minimum size under 160 pounds per square inch of inert 

the greater part of them. The quartz panes were made by the gas (nitrogen) admitted to the furnace. The panes are cooled, 

General Electric Company, using a special technique developed their edges are squared by grinding, and they are ready for use. 
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Your 1930 Car 


Miuarymt 


A Survey, in Brief, of Developments, Improvements, and 
Changes in Design of Some of the Better Known Cars 


W HEN you come to the task 
of selecting your new car 
this year, you will find that 
you have taken upon your¬ 
self a more difficult job then hereto- 
fore—unless, of course, you are partial 
to a particular make. Practically all 
the better known cars have refine¬ 
ments that will appeal to your desire 
for speed, for safety, for appearance, 
et cetera; but, in general, many of 
these features balance each other in 
different makes so that, to a largo 
extent, you will have to guide you only 
the limitations of your purse and the 
knowledge you already have as to car 
performance and reliability. 

And yet with all the refinements that 
have been made, mechanical improve¬ 
ments this year are not numerous. 
Some outstanding ones, however, in¬ 
dicate the intention of the 
manufacturers to build for 
you an ever finer, safer, 
more powerful, or more 
attractive car. 

O N page 9 of this issue, 

Mr. C. F. Kettering 
outlines this development 
problem and describes the 
constant research that it 
is necessary for the manu¬ 
facturer to conduct, but he 
does not stress the fact that 
whatever improvements are made 
come very gradually and almost un 
known to the average motorist. We 
shall therefore outline briefly what ap¬ 
pear to us to be the most noteworthy 
refinements and improvements that 
have been made recently and others 
that are to be announced shortly. 

In general, it may be said that im¬ 
provements are limited to such details 
as spring shackles, carbureters, rumble 
seat doors, and the more general adop¬ 
tion of four-wheel brakes, of safety 
glass, and of other safety features. 
Several manufacturers, 
however, have greatly in¬ 
creased engine power. A 


By F. D. McHUGH 

few cars have been equipped with 
newly developed devices which add 
much to engine capacity, to riding 
comfort, or to ease of driving. 

The desire for color, fostered by the 
judicial use of it for several years and 


March or April by a manufacturer of 
cars in the higher price range. 

New Packard eights announced in 
the fall, characteristically Packard in 
appearance but with subtle changes 
that add much to their already famous 



PACKARD LIMOUSINE AND PISTON OILER 


The luxtirioufl seven-passenger sedan limousine presents a striking appearance. 
At the left in the choke-operated valve which aprays oil into each cylinder 



by almost a sunburst effect 
in the cars of 1929, is prov¬ 
ing to be no fad but a 
method of expressing the 
car owner’s individuality. 
In 1930 there will be a 
marked increase in color 
used on many cars. In fact, 
color has become such an 
important factor in the pro¬ 
duction of automobiles that 
manufacturers have em¬ 
ployed color directors—ar¬ 
tistic experts who know how 
to harmonize color combinations with 
individual designs. 

Before going into further detail, we 
wish to refer you to the article on the 
Cord front-drive automobile on page 
28. This is the most radically new 
design in American passenger automo¬ 
biles for 1980. Besides this car, sev¬ 
eral makers of sixes have recently an¬ 
nounced production of new eights and 
it is rumored that others will come 
into the market soon. Also, it 
has been stated authoritatively 
that a new 16-cylinder passen¬ 
ger car will be announced in 


beauty, have several outstanding im¬ 
provements. Both the driver’s seats 
and the steering wheels are adjustable. 
Unusual vision is given in the front 
compartment by a front body pillar 
that has been narrowed, yet retains the 
same body strength. All windshields 
and windows are of non-shatterable 
glass. The left front spring trunnion, 
developed by this company a year 
ago to eliminate “shimmy” and wheel 
“whip,” has been retained. The 
chassis lubricating system has been ex¬ 
tended to include 48 points on the 
chassis which are oiled every day by 
turning a pump handle mounted within 
easy reach at the base of the steering 
column. 

P ACKARD has also developed a new 
carbureter which is said to have 
many advantages in smoothness of 
operation, acceleration, safety, quiet¬ 
ness, economy, and easy starting. 
Steel-backed bearings and several other 
features found by the company to be 
of advantage in building airplane 
models are incorporated in the new en¬ 
gines. As in previous Packards, the 




NASH DEVELOPMENTS ON THE TWIN-IGNITION EIGHT 


Above is shown the manner in which the sprlnn 
by Nash. At the left is the gasoline filter and lUi 


are eteel>]aoketed on the new eight Mmonaoed 
luel ptunp which makes positive tod pMsihle 
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pistons are automatically lubricated 
when the choke rod of the motor is 
pulled out, an arrangement which 
pumps oil onto the cylinder walls at 
the time it is most needed. 

With three complete lines, each com¬ 
prising 11 different types, and an al¬ 
most unlimited choice of individual 
custom bodies by the best body build¬ 
ers, Packard may now be said to cover 
completely the fine car field. 

One of the eights recently announced 
by a maker of sixes is the Nash twin- 
ignition straight-eight which the Nash 
Motor Company claims is the first of 
its kind in the world. Included in the 
announcement were details of a twin- 
ignition six and a single six. The new 
eight is powered by an, eight-in-line 
twin-ignition, valve-in-head, nine- 
bearing motor with an integrally 
counterbalanced, hollow-pin crank¬ 
shaft; with aluminum alloy Invar- 
strut piston and aluminum 
alloy connecting rods 
capped at the crankshaft 
with case-hardened steel. 

It develops 100 horse¬ 
power. 


This car is manufactured in five body 
styles, one of which, the cabriolet, has 
a patented top construction. The new 
eight develops 100 horsepower, is said 
to attain an 80-mile-an-hour speed, 
and accelerates rapidly. 

In these new Hupmobile eights, the 


ignition distributor, and other dis¬ 
tinctly Jordan developments. Other 
features are; soft type chassis springs 
of special alloy steel, Houdaille shock 
absorbers, seat cushion springs which 
are said to be synchronized with the 
chassis springs, and new patented 



N' 



JORDAN “PLAYBOY” AND SPRING SHACKLE 

An attractive sport touring car. At the left is shown the rubber insulated 
spring shackle, disaBsembled to show parts. Rubber sections are dark 


TEW features of the 
Nash eight include: 
steel-j acketed lifetime-lu¬ 

bricated springs, individu¬ 
ally tailored to the weight 
of each car; cable-actuated 
internal-expanding four- 
wheel brakes which are self- 
energizing forward and 
backward; thermostatically controlled 
radiator shutters; Bijur centralized 
lubricating system to oil, by pressure 
on a foot pedal, 21 chassis points, in¬ 
cluding shackles; dash-bottom start¬ 
ing controls; et cetera. 

Various mechanical and body re¬ 
finements have been incorporated in 
the Nash eight. These include air¬ 
craft-type spark plugs, positive fuel- 
pump gasoline feed, solid chain-op¬ 
erated camshaft, improved clutch, and 
road-shock insulator. Most of these 
features will be found also in the two 
sixes while both the eight and the 


radiator is higher and nar¬ 
rower, has built-in shutters, 
a new emblem, and a nar¬ 
row chromium-plated shell. 
Among other improvements, 
this car has also adopted the 
road-shock eliminator at¬ 
tached to the rear end of the 
left front spring, and force- 
feed lubrication to all main, 
connecting rod, and piston 
pin bearings-* 46 points in all. 

A third new eight is the Gardner 
with an eight-in-line motor and op¬ 
tional four-speed transmission. This 
new car comes in two series, in each of 
which there are eight models. Infor¬ 
mation concerning mechanical details 
of this new eight are not available but 
it is said to have several improve¬ 
ments. 

Several features of the “Great lane 
Ninety,'* an eight by Jordan, with a 
75 horsepower, eight-in-line motor, 
reflect this company's claim of “scien¬ 
tific engineering." This eight has a 
crankshaft that is both statically and 


shackles, mounted in rubber to elimi¬ 
nate rattles and squeaks. 

The Stutz Motor Car Company 
continues to stress the built-in safety 
features of Stutz and Blackhawk cars. 
The contribution to safety of the low- 
slung bodies of these two cars—made 
possible by the worm gear drive; of the 
safety glass used in both; of side 
bumper running boards; of four-speed 
transmission; and of the vacuum 
booster on the hydraulic brakes of the 
Stutz, has been added to within the 
year by the Noback, an exclusive 
Stutz engineering achievement which 
is now on both the Stutz and the 
Blackhawk. 


T. 


^HE Noback, w^hich the writer con¬ 
siders one of the most important 
contributions to car safety to be de¬ 
veloped in recent years, is a brake with 
an automatic actuating mechanism. 
Installed between the rear of the trans¬ 
mission main shaft and the parking 
brake drum, this device prevents dan¬ 
gerous backward rolling of a Stutz or 


sixes have non-shatterable glass in dynamically balanced and is therefore Blackhawk when a stop is made on an 
windows and windshield. free from periodic vibration; it has incline, so_that [t entirely^ unn_ec^- 


Hupmobile is another producer of a pressure lubrication of mam and con- sary to use the brakes for holding the 
ew eight in the medium price class, necting rod bearings, a double breaker car. To push one of these care back- 
^ ^ ward it IS necessary to throw the gear¬ 

shift lever into reverse and then throw 



STUTZ, THE LOW-WEIGHTED 

TOi model typifies the low eenter of gravity characteristic of all Stut* cam. . Safety 
taodils Is stressed because of the many safety features, the most recent of which is the N< 


of all 
oback 


it back into neutral. The car may 
then be pushed or allowed to roll back¬ 
ward; but when a forward motion has 
taken place, Noback again holds the 
car as before until the operation is re¬ 
peated. This company has also 
adopted, as optional equipment, the 
first stock supercharger to be used on 
anything but racing cars and airplanes. 

Stutz has just announced a new 
streamlined aluminum-body speedster, 
the Torpedo, in which are incorporated 
many of the features of last year'lB 
Blackhawk. Four-speed transmissiont 
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KISSEL DELUXE BROUGHAM SEDAN 

In this model may be seen the new “No-draft” ventilatine rear aide window, i 
close-up of which, in the open position, is shown in the oval illustration at the rlgl 


Noback, the new vacuum-operated 
hydraulic brakes, and low center of 
gravity, provide ease of driving and 
safety for the occupants. 

Balance and low center of gravity 
have become factors of major impor¬ 
tance along with increase in engine 
power and speed. Thus the announce¬ 
ment of Studebaker that the new 
President eight and Commander eights 
and sixes are built with double drop 
frames, reveals a noteworthy develop¬ 
ment in both safety and balance for 
the Studebaker line. The low over-all 
height and low center of gravity made 
possible by this double drop frame, 
together with the recently adopted 
non-shatterable glass for Studebaker 
windshields, represent the most recent 
improvements in this line of cars. 

T he Kissel Motor Car Company 
has adopted for all models in 
series 95 and series 126 a four-speed 
transmission which the company says 
is the result of two years of experiment 
and research work. The result achieved 
is smoothness of operation and im¬ 
proved road performance, a slowing 
down of engine and propeller-shaft 
speeds, and, consequently, decreased 
vibration. The only other mechanical 
improvement in series 126 is the adop¬ 
tion of Love joy shock absorbers, llie 
bodies of some Kissel models have been 
enlarged and body lines have been re¬ 
vised. The 1930 De Luxe Brougham 
has a new style of ventilating rear side 
window. Exclusively a Kissel feature, 
this window swings on hinges like a 
residence casement window. The rear 


oval window of this model 
lowers the same as the 
door window glasses. 

Duesenberg, Inc., dis- i 
played at the Chicago I 
salon in November nine 
models built on the regu¬ 
lar 266-horsepower Dues¬ 
enberg chassis. Many new 
and luxurious features have 
been incorporated in these 
new bodies, three of which are 
by Murphy, two by Willoughby, 
and one each by LeBaron, Weyman, 
Derham, and Judkins. 

Marmon has re-entered the fine 
car field with the production of the 
Marmon Big Eight. Powered with a 
straight-eight engine of 125 horse¬ 
power, this car is equipped with four- 
speed transmission and especially de¬ 
signed mechanical features such as: a 
double-dome cylinder head; invariable 
mechanical four-wheel brakes with 
cable linkage completely enclosed in 
lubricant-packed, sealed metal con¬ 
duits; and mono-control windshield, 

A ddition of this car, built in nine 
. body styles for the higher price 
class, enables the Marmon Company 
to blanket the price field since it al¬ 
ready produces the Roosevelt in the 
low price range and the Marmon 66 
and 78 in the medium price range. 
Further information concerning new 
models will be given out early in 1930. 

The 1930 Buick will be offered in 14 
models in three series known as the 
‘‘40,*^ “60,and “60“ Series. Longer 
wheel-bases; lower, longer, and more 



Jammy 

beautiful bodies; and many mechanical 
improvements and refinements char¬ 
acterize these new Buicks. Additional 
power is given by the increase of * 
inch in the cylinder bore of engines 
of all models. Other advances 
achieved are: semi-elliptical rear 
springs; double-acting shock absorbers; 
sloping, non-glare windshield; re-de¬ 
signed transmission and clutch; larger 
rubber motor mountings; thermostati¬ 
cally controlled radiator shutters; and 
a wider frame. The carburetion sys¬ 
tem has been improved by a newly de¬ 
signed gasoline pump and the elimina¬ 
tion of the low-speed carbu¬ 
reter adjustment. 

No radical changes have 
been made in the duPoUt. 
The eight models of the 
new eight which were re¬ 
cently announced are 
distinctive in design, 
showing as they do the 
French body style in¬ 
fluence. They have a 
higher radiator and cowl, 
with heavily crowned fend¬ 
ers brought to a point in 
front. 

Three new Chryslers, the “77,“ 
“70,“ and “66,“ were recently 
added to this well-known line. Note¬ 
worthy features in the “77“ and the 
“70“ are: multi-range, four-speed gear 
shift; a down-draft carbureter; larger 
and more powerful engines; Paraflex 
spring suspension; and chimney-type, 
rubber, shock insulators. 

I N the “down-draft fuelization“ sys¬ 
tem, the carbureter is mounted 
above the engine instead of at the aide, 
thus allowing a gravity flow of the ex¬ 
plosive mixture. 

Another new feature found in these 
two series is the de-carbonizer, a device 
employing a new fluid called Carbo- 
salve for dissolving the engine carbon 
deposits. This device includes a fluid 
container mounted on the dash under 
the hood, a connection to the inlet 
manifold, and a plunger located on the 
dash. With the engine running, a 
quantity of the fluid is sent into the 
cylinders by means of the plunger. 
After the engine rests several hours 
and is then started up, the dissolved 
carbon particles are blown out the ex¬ 
haust. Chrysler has also adopted a 


STUDEBAKER CIUSSIS AND MODEL 

Above is shown the new double-drop frame which 
gives a low center of gravity and raoucea body-line 
height of the President eight and Commander eights 
and sixes. At right is the Dictator Eight Brougham 
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rust-proofing process which is claimed 
to insure a permanent finish and longer 
life for fenders and other exposed parts. 
An interesting Chrysler innovation is 
the rumble seat door which has been 
added to the Imperial roadster. 

Pierce-Arrow, in 1930, will build 
three groups of cars, all of them 
straight-eights, -although no changes 
will be made in general appearance or 
body design. In these cars will be in¬ 
corporated several improvements over 
current production which, as a matter 
of fact, is new, since Pierce-Arrow’s' 
first straight-eight car was introduced 
early in 1929. Among the refine¬ 
ments are some which affect the mani¬ 



BUICK Will gome IN 14 MODELS 


The 1980 Buicks will have longer wheel-bases and be characterized by many mechanical 
refinements. Their engines have been given increased power by a larger cylinder bore 



VIKING EIGHT BROUGHAM 

This four-door brougham is one of three new models which will be displayed at the annual 
automobile show in New York in January. Improvements will be announced then 


folding; and the latest improvement— 
a very important one—is the adoption 
of stainless steel for more than 350 
parts including small pieces, nuts, and 
bolts which would ordinarily be sub¬ 
ject to rust or corrosion. 

Striking body designs will feature 
the exhibit of the Oldsmobile six at the 
New York Automobile Show. The 
body types on display will include the 
four-door sedan, two^oor sedan, busi 
ness coupe, sport coupe, convertible 
roadster, and phaeton, in standard, 
special, and deluxe models. 

The Viking eight, companion car of 
the Oldsmobile six will be seen in three 
distinctive models at this show. De- 



CHRYBLER FUELlZATtON SYSTEM 

earburetion*’ Is said to give 
more poorer, speed, and easier starting 


signed by Oldsmobile engineers with 
the resources of the General Motors 
research laboratories and proving 
ground at their command, the Viking 
has improved engine design. 

We wish here to extend our thanks 
to the companies already mentioned 
for their co-operation with us in the 



MARMON CYLINDER HEAD 

A sectional view of the new double-dome 
cylinder bead of the new Big Eight 


preparation of this article and to ex¬ 
press^ our appreciation to the following 
wto have made an effort to supply us 
vdtn material but could not release it 
early eno^ugh: Willys-Knight and 
Whippet, Chevrolet, Auburn, Oak¬ 


land, the Dodge-DeSoto-Plymouth 
line. Peerless, and Stearns-Knight. 
Those who had no information avail¬ 
able before the first of the year are: 
Franklin, Cadillac and LaSalle, Hud¬ 
son and Essex, Ford and Lincoln, 
Durant, Moon, Graham-Paige, and Reo. 

A review of the automobile field 
gives the impression that manufac¬ 
turers anticipate no great let-up in 



CHRYSLER DE-CARBONIZER 

Mounting of the new device designed 
to keep the engine always free of carbon 


car buying in 1930 despite the recent 
disastrous stock market cjrash. It has 
been asserted that whatever effect it 
may have had will shortly be offset by 
a normal car sale and that the output 
in 1930 will be greater than ever. 

Most of the 1930 cars, at least in the 
medium and higher price range, it will 
be noted, are finer, more luxurious, or 
so greatly improved as to indicate the 
belief of the manufacturers in the con¬ 
tinuation of our general prosperity. In 
the low price field, the prices of the 20 
models of Fords have been lowered by 
amounts varying from 15 to 200 dol¬ 
lars. To explain this, Edsel Ford is 
quoted as saying, *Tt is our belief that, 
basically, the industry and business of 
the country is sound. We are reduc¬ 
ing prices now because we feel that 
such a step is the best contribution that 
can be made to assure a continuation 
of good business throughout the 
country.'' 
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ALMOST READY FOR SPINNING THE CABLES 

Whpn this photograph was taken, the catwalk cables had been raised to i^aition and the catwalk was 
almost complete. A carrier, loaded with sections of which this walk is built, may be seen on center span 


Four Cables: 106,000 Miles of Wire 

As Spinning of Cables Begins, the Hudson River Bridge From 
New York City to New Jersey Becomes a Qiant **Loom** 

By A. E. CRIPPS^ 


H igh above the icy waters of 
the Hudson river workmen are 
now spinning the steel wire 
cables from which will be 
suspended the roadway of the huge 
bridge which will soon connect the 
states of New York and New Jersey. 
Going about their appointed tasks like 
human spiders, these fearless men, in¬ 
different in the face of danger made 
doubly dangerous by the ice on the 
catwalks, guide the spinning wheel as 


tower and loaded with catwalk sec¬ 
tions. The carrier was lowered to the 
center of the span by means of a motor 
driven windlass; and, starting from the 
center, the catwalk sections were placed 
in position one by one. 

The catwalks on the back, or end, 
spans between the towers and the 
anchorages, have been made in a series 
of steps with landings, because of the 
steep angle of the cables in these 
positions and the hazard to the men. 


There are two catwalks, or foot¬ 
bridges, each of which is to take care 
of the spinning of the two cables on a 
side; each is 25 feet wide, made up of 
a light steel frame, covered with wood 
planking. Heavy wire netting is 
placed over the gaps, not only to lessen 
danger for the men, but to prevent 
loss of tools into the river below. In 
the main span, five crosswalks connect 
the two catwalks so that workmen 
may pass from one to the other without 


it weaves its way back and forth 
across the river, seize the in¬ 
dividual wires, and clamp them 
into place at proper intervals. 
Day after day for a year the 
wires will be spun from the 
Palisades to Riverside Drive and 
back again without cessation 
until the 105,896 wires are strung 
into place. 

In a previous article (Decem¬ 
ber, 1929, Scientific American. 
- -Editor) the preliminary work 
attendant upon the erection of the 
main cables was described. That 
article ended with the stringing 
of the catwalk suspender ropes. 
After these ropes were in position 
it was necessary to install the 
suspended structure and floors of 
the catwalks. This work was 
carried out by the use of car¬ 
riers which rode upon the ropes, 
traveling from the top of either 
* Of John A. Roebling's Sons Company 



Two of these work continually on each of the four 
cables, traveling back and forfli across the bridge 
many times caning wires that will form the cables 


the necessity of going up to a 
tower and crossing over. 

In spinning the cables, two 
batteries or sets of reeling ma¬ 
chines, each composed of four 
reels, are placed on each side of 
the river so that, altogether, 
there are 16 reels of wire working 
simultaneously. Special reels 
have been constructed from steel 
channels and boiler plate, each 
to contain 160,000 feet of wire. 
These are placed on a freight car 
near the reeling machines and are 
then pushed into position and 
lifted onto the machine by means 
of an electrical lifting device 
which centers the reel and allows 
it to revolve. 

To facilitate handling of the 
wires as they are spun, each cable 
will be made up into $1 so^llod 
strands of parallel wire, each to 
ccmtain 484 wires, mali^f the 
total for each cable 8fl,4t4 
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The connecting of the wire strands to 
the eyebars is made possible by means 
of steel castings known as strand shoes. 
These are constructed to hold the 217 
loops of wire formed by the 434 wires 
of each strand. In the strand shoe 
there is a 10-inch hole through which a 
pin can be placed so that the whole 
assembly can be connected to an 
eyebar. 

Four tramway systems have been 
erected, one for each cable. Each of 
these consists of an endless rope which 
passes from one anchorage, over the 
towers to the other anchorage, around 
a sheave, and back to the point of 
origin. These ropes are supported at 
20()-foot intervals by specially designed 
sheaves and towers; and in order to 
overcome any sag of rope between the 
sheaves, a tension carriage, which exerts 
a tension on the ropes equivalent to a 
pull of 12,500 pounds, is incorporated. 

A S will be explained later, these 
. tramway ropes will move con¬ 
tinually across the river like giant 
traveling belts, the motive power being 
supplied by an electric motor which 
allows operation in either direction. 
Two spinning wheels or sheaves each 
four feet in diameter are attached 
diametrically opposite each other on 
each tramway cable loop; that is, when 
one wheel is on the New Jersey side of 
the river the other wdll be on the New 
York side. 

The preliminary details being com¬ 
plete, the actual work of spinning the 
cables can begin. By referring to the 
diagrams captioned “The shuttle and 
loom,” the following explanation will 
make the principle clear. 

The spinning of the four cables must 
all be done at the same time so that the 
weight of the wire placed on the towers 
—constantly being added to as the 
wires are pulled across will be equal 
at all times. Bearing in mind that the 
spinning is conducted from both sides 
of the river simultaneously and that 
the speed of the reeling machine is 
s>mchronized by hydraulic equipment 
with the speed of the tramway on which 



THE WIRE REELS 
The New Jereey approach to the bridge, 
idiowing Jocation of the mis of wve 


the spinning wheels travel, we are 
ready to begin operations. 

For the Urst trip, which took place 
October 21, 1929, the end of the wire 
was taken from reel Number 1 on the 
New Jersey side, and joined to Num¬ 
ber 1 strand shoe (see diagram). The 
loop thus formed was placed over the 
“spinning” wheel, or traveling sheave 
“A” attached to the endless hauling 
rope or tramway cable. The same 
procedure was followed on the New 

THE SHUTTLE AND LOOM 
Thfl diagram at tho right ahowa tho 
manner m which a wire ia taken off a 
reel, pasaed over the spinning wheel, and 
fastened to the strand shoe. Tho dia¬ 
gram below, flattened out for easier read¬ 
ing, is described in detail in the text 




York side, a wire being 
connected to strand shoe 
Number 4-a and the loop 
thus formed placed over 
sheave “B.“ 

As the endless rope 
traveled, sheave “A” with 
its loop was carried to the 
New York side, while 
sheave “B” went over to the 
New Jersey side. When 
“A” reached its destina¬ 
tion, the loop of wire was 
taken off and placed on 
shoe 1-a. At the New 
York anchorage another 
loop was then formed from 
reel Number 3, the end be¬ 
ing fastened to strand shoe 
Number 2-a. Shoe “A” then 
traveled back to its first 
position, passing on the 
way sheave “B,” which 
had performed the same 
operation on the New Jersey side. The 
loop taken from reel Number 3 was 
carried across and placed over strand 
shoe Number 2, while the loop on 
sheave “B” which was taken from reel 
Number 2 was then carried to the New 
York side and placed on strand shoe 8-a. 
Each trip of the spinning wheels, the 
two going in opposite directions at 
one time, takes* approximately 10 
minutes. 

The stationary wire—that is, the 
branch of the loop the end of which 
was attached at the starting point— 



One of 
catwalk 


BUILDING THE CATWALK 
tho carriers which were suspended from the 
cables and used to construct the walk itself 

was successively adjusted behind the 
spinning wheel so that it hung at a 
predetermined sag in the first side 
span and in the main span. After the 
loop was placed around the strand shoe 
at the far side, the dead wire was suc¬ 
cessively adjusted in the last side span, 
the main span, and the first span. It 
was then placed around the strand 
shoe at the point of its beginning, thus 
forming another loop to be pulled 
across by the spinning wheel. 

This operation will be repeated for 
each strand imtil the 217 loops, or 
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HYDRAULIC JACK PRESS 

A sample section of cable the size of the Hudson bridge 
cables, and the device which will press them to shape 


pairs of wires which go to make up the 
strand, have been placed. On reach¬ 
ing the end of the last loop of the 
strand, the end of the wire is then 
connected to the beginning of the first 
loop. The completed strand thus 
formed is therefore a continuous 
length of wire approximately 428 miles 
long. Instead of returning the wheel 
empty to its point of origin it is used 
to pick up a wire loop from a second 
reel, thus beginning a new strand. 

Each spinning wheel travels 209 
miles in spinning one strand, or a 
total of 12,749 miles in spinning each 
main cable; and, since there are four 
such cables, there will be an approxi¬ 
mate mileage of 60,996 miles traveled 
by the spinning wheels in fabricating 
these four cables—a distance com¬ 
parable to twice around the earth at 
the equator. 

AS the strands of each of the four 
jL\ cables are spun, the individual 
wires are seized and placed in their 
predetermined positions on the tower 
saddles. The first strand of each cable 
is adjusted to the correct deflection 
and the proper sag is determined by 
means of precision instruments. The 
remaining strands are then placed in 
correct relation to the first as they are 
spun, and irregularities in length are 
adjusted by means of shims—thin 
steel plates—at the strand shoe lo¬ 
cated at the anchorage. 

The above procedure is carried out 
with each of the strands until the 
total of 61 which completes one cable 
is in place. With the full number of 
strands in place, bunched together, 
the cross-section of each cable at this 
stage is hexagonal. It is of interest 
to learn that the deflection in the 
center of the span changes about 25 
feet during the spinning of these 
great cables and that the towers com¬ 
press two inches during the loading* 
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.-. The next step is the 

compacting or squar¬ 
ing of the cables to give 
them a circular cross- 
section. This will be 
done by means of a cir¬ 
cular frame in which are 
mounted in radial for¬ 
mation 12 hydraulic 
jacks, each of which 
actuates a concave-faced 
shoe. This compactor 
is capable of exerting a 
pressure of 720 tons al¬ 
though it may be neces¬ 
sary to apply only 300 
or 400 tons. The com¬ 
pactor is first applied at 
the center of the main 
span encircling the cable, 
and then half way up 
each side of the main 

dgonbridne 

in to shap. 6xcrt6<i ftl approximiitoly 
each 200 feet and 
finally about every three feet. This 
method has been decided upon as 
the best method of preventing 
“bunching” of the strands at the 
tower saddles. 

While the compactor is squeezing 
the cable, a wrapping of wires will be 
made on each side of the compactor 
in order to hold the cable into its 
final cylindrical form. This is called 
“seizing.” 

F rom this point, cable bands of 
cast steel will be placed at regular 
intervals along the length of the main 
cables to carry the suspender ropes. 
(These suspender ropes will be cut 
from the ropes which now carry the 
catwalks.) After the cable bands are 
in place, the suspender ropes will be 
fitted to them by means of special 
bridge connections. These ropes will 
support the roadway susperstructure. 

When part of the dead load of the 
superstructure has been placed on the 
cables, they will be wrapped concen¬ 


trically with a soft galvanized wire aa 
a protection againt nut and corrosion. 
The cables will then be given several 
coats of paint as a further protection, 
and everything will be ready for the 
final touches to be put to the structure. 

New methods have been invented 
by the engineers of the John A. Roeb- 
ling's Sons Company to speed the 
spinning of these mammotlx cables, 
and although the system employed in 
spinning is primarily the same as 
was used by them on such structures 
as the Brooklyn and Williamsburg 
Bridges, later improved methods and 
design will speed up the work con¬ 
siderably. 

This speeding up of the work of 
spinning is strikingly shown by a com¬ 
parison of the 21 months' time it took to 
spin the relatively small cables of the 
Brooklyn Bridge with the short time 
of one year which will elapse before the 
cables are ready to receive the super¬ 
structure of that new monument to 
American engineering ability, the Hud¬ 
son River Bridge. 





.. 







COMPLETING THE CATWALK 

Wire netting was placed between the 
aections of catwalks. Note uphill slope 







ONE OP THE CROSSWALKS 

five of these walks were liuMled on the eonter span tbe the 

They serve as a eonvenienoe for the workmen and to nuto ifih temporary i tr n c t W tnM 
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Expediting Truck Deliveries 

Conveyor Belt Unit on Truck Delivers 
Load With Ease and Speed 


I N present practice, the load in an 
ordinary motor truck body is 
dumped by means of a power 
hoist of some sort, either hand or 
hydraulically operated. Under favor¬ 
able circumstances the load may be 
dumped through a manhole in the 
pavement and the material placed di¬ 
rectly in its storage space or the load 
is dumped on the ground and recov¬ 
ered by hand and shovel power. In 
the latter and more usual instance this 
means an extra handling of the load 
with the consequent additional ex¬ 
pense. 

A new self-unloading motor truck 
body, recently placed in production, 
is designed so that the material can be 
placed directly in the storage space. 
This body is firmly attached to the 
chassis and arranged with its bottom 


slanting from each end toward its 
center. In the center is a conveyor 
section which, in turn, is connected 
with a hinged conveyor attached to 
the body outlet in such a manner that 
the flow of the material is mechani¬ 
cally forced. The actuating power is 
derived from the transmission of the 
truck. 

In obtaining this power an additional 
clutch is necessary and this is gov¬ 
erned by a lever in the cab at the right 
of the emergency brake lever. The 
clutch is in a housing attached to the 
main transmission housing. When the 
lever is moved, the propelling shaft 
clutch of the vehicle is disengaged and 
the additional clutch comes into play. 

Since the truck body is stationary, 
the elimination of a hoisting device 
reduces the dead-weight of the truck 



NON-TILTING TRUCK BODY 

Small truck with floor arranged in 
rigid position, the conveyor covered 


close beside and parallel to the curb, 
thus allowing other vehicles to pass 
on the driveway. In delivering coal 
there is also the advantage that the 
coal entrance may be placed at almost 
any height in the wall, for the conveyor 
can be raised almost perpendicularly 
and still place the fuel in the bin 



LARGE TRUCK AND ITS CONVEYOR 


A 10-ton truck loaded with coal showing how conveyor is carried 
and the chain-drive method of obtaining power from the tiansmission 



EMPTYING A LOAD “UPHILL” 


Unloading 10 tons of coal into a bin, the opening to which is six 
feet above the ground. The driver regulates the speed of flow 



THE DISCHARGE TROUGH 

Conveyor for small trucks. It ^ runs 
. length^irlse of floor; tbo Mdn are sloped 


by more than a ton without reducing 
the strength of the body. The bodies 
are built for any chassis from two and 
a half tons up to the largest size. 

W ITH this new device, trucks can 
be unloaded at a speed of one ton 
a minute and, under favorable condi¬ 
tions, this speed can be bettered. By 
using the outlet opposite to the con¬ 
veyor-equipped outlet and reversing the 
conveyor section located in the bottom 
of the body the material can be run off 
the truck through an ordinary chute 
into a basement or into a receptacle 
below the street level, at a rate of two 
tons a minute. The chauffeur or 
driver can regulate the flow of material, 
running it fast or slow as required, as 
the speed of the apparatus is under 
his control. 

Another advantage is flexibility in 
delivery. The truck may be placed 


with but little slowing up of speed. 

For a chassis under two and a half 
tons in capacity there has been ar¬ 
ranged a modification of the idea just 
described. This arrangement is called 
the “all-purpose body“ and the con¬ 
veyor at the bottom of the body is 
placed to run lengthwise of it. ITie 
bottom of the body is raised at the 
sides, forming a trough through 
which the conveyor operates and when 
the body is needed for carrying lum¬ 
ber, ice, or other like material, the 
sides of the trough can be lowered in 
less than a minute, making an or¬ 
dinary truck body available. Material 
that can be handled by conveyor ap¬ 
paratus can be unloaded from these 
small bodies at the rate of three tons 
a minute. The actuating power is 
also derived from the transmission and 
can be controlled just as effectively as 
in the larger bodies described above. 
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Defeating the Gasoline Knock 

Qasoline to Which Tetraethyl Lead Is to Be Added, Must Be 
Carefully Tested to Insure a Definite Quality 

By GRAHAM EDGAR 



COMMERCIAL KNOCK TESTER 

With this small engine and equipment, gasolines are 
tested. These outfits are now being made and sold 


D uring the last few 
months thousands 
of visitors to the 
General Motors 
Ker at Altantic City have 
paused in front of a shining 
little gasoline engine 
mounted under a glass case 
and connected with various 
indicating instruments. 

They have watched levers 
move automatically and 
mysteriously, changing the 
engine’s fuel from a red to 
a colorless one. They have 
heard the engine begin to 
'"knock,” and have seen the 
indicators register a drop 
in speed and power as the 
engine labors. Then again 
the levers move, the fuel is 
changed to the red liquid, 
the knock dies down and 
disappears, up comes the 
speed and power, and the engine purrs 
silently and smoothly. The red fuel 
contains tetraethyl lead, and the en¬ 
gine and its equipment constitute an 
automatic demonstration of the effect¬ 
iveness of this now well known sub¬ 
stance in eliminating the knock in an 
internal combustion engine. 

I T is doubtful if many of the visitors 
who witness the demonstration are 
at all familiar with the story of tet¬ 
raethyl lead, or realize how, in a few 
years’ time, this substance has come 
to play an important r6le in the oil and 
automotive industry. 

The early investigations of the cause 
of the knock in automobile engines; 
the discovery that certain chemicals, 
added to the fuel in small amounts, 
were capable of eliminating this knock; 
and the many experiments which led 
to the discovery, by Thomas Midgley, 
Jr., of the most effective “anti-knock” 
known today—tetraethyl lead—would 
make an interesting story but one much 
too long for this article. But the de¬ 
velopments of the few years which 
have elapsed since gasoline containing 
tetraethyl lead was first used com¬ 
mercially are worth a short story of 
their own. 

On February 1, 1923, the Refiners 
Oil Company placed on sale at a single 
station in Dayton, Ohio, a new gaso¬ 
line to which the name of “Ethyl 
gasoline” had been given. Automo- 
bilists who tried the new product, per¬ 
haps largely out of curiosity, little 
knew that the eyes of many engineers 


were focused upon this particular sta¬ 
tion, or guessed that the new gasoline 
was destined to influence profoundly 
both the oil refiner and the automotive 
engineer. 

The little station at Dayton pros¬ 
pered, the new product seemed a suc¬ 
cess. One by one new stations were 
added, and other oil companies ar¬ 
ranged with the General Motors Re¬ 
search Corporation to add tetraethyl 
lead to their own gasoline. In 1924, 
the Ethyl Gasoline Corporation was 
formed, not to sell Ethyl gasoline, but 
to take charge of the manufacture and 
distribution of “Ethyl fluid,” the 


blend of tetraethyl lead and other in¬ 
gredients which, when added to gaso¬ 
line, converts it into Ethyl gasoline. 
Since that time one oil refiner after 
another has added Ethyl to his list of 
products, and today more than 60 re¬ 
finers, selling altogether 65 percent of 
the gasoline used in the United States 
and Canada, are marketers of the 
different brands of Ethyl gasoline 
which the motorist finds throughout 
the entire country. 

B ut the rapid increase in the use of 
this anti-knock gasoline is only a 
part of the motorist’s debt to the in¬ 
vestigators who discovered tetraethyl 
lead. The discovery of this substance 
focused the attention of the automo¬ 
tive engineer and the oil refiner upon 
the knock and its removal, and opened 
the way for increasing the efficiency of 
the automobile engine. For it has 
long been known that the most im¬ 
portant factor in limiting the efficiency 
of the automobile engine is its com¬ 
pression ratio, that is, the ratio of the 
total volume of the cylinder and cyl¬ 
inder head when the piston is at the 
bottom of its stroke, to the volume 
when the piston is at the top of jits 
stroke. The higher this ratio, the 

more power may be developed when 
a given amount of fuel is burned. But 
the knocking tendency of internal 
combustion engines limits the extent 
to which the compression ratio can be 
raised when using ordinary gasoline, 
for the knock brings with it a drop in 
power. Tetraethyl lead added to 



ETHYL FLUID-GASOLINE MIXING PLANT 

Drum* ^ the fluid are rolled out on the circular track. Oasoliiie^ rntmiMd from a 
through tranavenBe pipea, ereatea auction which draws fluid from pipe 
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gasoline limits knocking and permits a 
higher compression ratio to be em¬ 
ployed than could be used without it, 
ttius resulting in increasing the power 
which a given amount of fuel and a 
given size engine could produce. And 
although all such developments must 
be gradual, it is interesting to note 
that the average compression ratio of 
American automobile engines (and 
hence the efficiency) has increased 
markedly in the last few years. 

Furthermore, the oil refiner has had 
his attention directed to the anti¬ 
knock quality of his gasoline, and by 
carefully studying the different crude 
oils which he may have available and 
selecting the best of them; by develop¬ 
ing and employing refining processes 
which improve the anti-knock value of 
gasoline; by utilizing tetraethyl lead; 
or by combining such methods; he has 
made available for the motorist and 
the automotive engineer fuels far 
higher in anti-knock value than any 
which were available a few years ago. 

T his result, however, has not been 
achieved without intensive work 
on the technical aspects of the problem. 
In the case of Ethyl gasoline, which is 
produced by blending Ethyl fluid with 
a wide variety of gasolines, it has been 
necessary to establish certain definite 
standards both for the quality—volatil¬ 
ity, sulfur, gum, et cetera—of the base 
gasoline, and for the anti-knock value 
of the finished product, and to devise a 
mechanism by which these standards 
can be maintained by all of the differ¬ 
ent oil refiners who sell some brand of 
Ethyl gasoline. 

To set these standards is easy; to 



FLOAT-BOWL CARBURETER 

Datsn 0 * dttttbl* carbureter wh^ enablee 
from oue tuMM to another quickly 


SCIENTIFIC AMERICAN 



“BOUNCING PIN” DETONATION TEST 
Explosion in cylinder bulges diaphragm on which 
rests a pin; pin is thrown upward, closing an electrical 
circuit; electricity passes through solution; and m 
liberated in burette over period of time measures knock 


maintain them is more diffi¬ 
cult. The system which ht-s 
been evolved has necessi¬ 
tated the establishment of a 
number of laboratories and 
the close co-operation of 
these laboratories with the 
various oil refiners. First 
there must be a laboratory 
at Deepwater, New Jersey, 
where tetraethyl lead is 
manufactured and blended 
into Ethyl fluid, and where 
it is determined that the 
concentrated product which 
goes to the oil refiner is uni¬ 
form in quality. 

Then there must be lab¬ 
oratories at strategic points 
to which the refiner may 
send samples of the partic¬ 
ular gasoline which is to be 
blended with Ethyl fluid. 

These samples must be 
tested accurately to deter¬ 
mine just how much tetra¬ 
ethyl lead must be added to 
them to make them equal in anti-knock 
value to the set standard. Only when 
these tests have been made, and the 
correct amount of anti-knock has been 
given to the gasoline, is the product 
ready to be sold as Ethyl gasoline. 
Finally, a corps of inspectors is con¬ 
tinually on the road buying samples of 
the different brands of Ethyl gasoline 
and sending them to the nearest lab¬ 
oratory for checking, in order to detect 
any failure to maintain the standard. 

I N this way the automobilist is pro¬ 
tected from the danger of purchas¬ 
ing gasoline below a definite standard 
of anti-knock value, and the automo¬ 
bile engineer who desires to raise the 
compression ratio of his engine and 
thus increfise its efficiency knows that 
at least so far as one commercial fuel 
is concerned, he can count on its meet¬ 
ing certain anti-knock specifications. 

It may be of interest to explain how 
it is that the laboratory determined 
how much tetraethyl lead must be 
added to a given gasoline to give it a 
definite anti-knock value. The de¬ 
termination is not simple, and the 
working out of the technique has in¬ 
volved years of study. It has been 
necessary to develop and build engines 
specially equipped for the purpose. 
The engines employed by the Ethyl 
Gasoline Corporation laboratories (at 
Yonkers, Detroit, Omaha, and New 
Orleans) are single-cylinder affairs of 
very high compression. They are 
equipped with double carbureters to 
enable the operator to shift from one 
fuel to another; and with instruments 
for recording the intensity of the 
knock. Naturally, the conditions of 
the test — speed, temperature, et 
cetera—must be held very constant. 
The operator adjusts the engine to a 
moderate knock on a standard 


reference fuel, and records the inten¬ 
sity of this knock. He then shifts rap¬ 
idly to the fuel under investigation 
and records again the intensity of 
knock. He then adds tetraethyl lead 
to the unknown fuel until he finds the 
knock exactly equal to that of the 
reference fuel. The double carbureter 
permits him to shift back and forth 
from reference standard to unknown 
until there is no doubt about the result. 

But the work of the laboratories is 
not finished with the production and 
distribution of a satisfactory product. 
High compression, like almost any 
other engineering feature, presents 
quite definite problems. The most ef¬ 
fective type of cylinder head, the loca¬ 
tion and design of spark plugs, mate¬ 
rials for the construction of exhaust 
valves—these and many other prob¬ 
lems have needed study. To promote 
co-operation between the oil refiner 
and the automotive engineer, the 
corporation has established an engi¬ 
neering research laboratory at Detroit 
which has aided the research organiza¬ 
tions of many manufacturers in the 
solution of their problems. There are 
other problems also of a more chemi¬ 
cal nature. The theoretical aspects 
of the knock and the action of anti¬ 
knocks, the chemical constituents of 
gasoline and their relation to its anti¬ 
knock value, and other allied problems, 
are being always studied at the research 
laboratory at Yonkers, New York. 

The last few years have seen, there¬ 
fore, not only a large commercial ex¬ 
tension of Ethyl gasoline, but a cor¬ 
responding technical development, on 
the one hand helping the automotive 
engineer and the oil refiner to solve 
their mutual problems; on the other 
hand assuring the motorist that his 
gasoline shall not fall below certain 
definite standards fif quality. 
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A Memory Trick 

At the Cost of An Hour*s Intensive Study You May Learn 
a Mnemonic System Which Will Mystify and Entertain 
Your Friends. But Memory **Cures*' Are Unscientific 

By DAVID SPENCE HILL, Ph.D., LL.D. 


Member American Psychological Aeaoctation; late President Southern Society for Philosophy and Psychology; 
Fellow of the American Association for the Advancement of Science 
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’"NUSUAL happenings like hyp¬ 
nosis, dreams, delirum, ap¬ 
peal invariably to the keen 
curiosity of human beings. 
When a charlatan or a '‘professor of 
memory*' performs in public a seem¬ 
ingly impossible task, interest is 
quickly aroused. Thousands of per¬ 
sons, after witnessing such a feat, have 
paid considerable sums of money in 

order to learn how “to _ 

improve their mem¬ 
ory." 

The fact is, while 
persons of high intelli¬ 
gence may have excel¬ 
lent memory powers, 
nevertheless the ability 
to memorize certain 
things is not a general 
mark of intelligence. 

Cases are on record 
where imbeciles have 
been able to do amazing stunts of mem¬ 
ory. 

Attempts to invent devices to help 
defective memories have been frequent 
since ancient times. In comparatively 
modern times the Englishman, Pick, 
aroused excitement in England with 
his mnemonic systems. Some seventy- 
five years ago a man named Loisette, 
afterwards called an imposter, gained 
momentary respect and fame in Wash¬ 
ington, D. C., because of his claim of 
inventing a valuable mnemonic sys¬ 
tem. 

Everyone uses every day some kind 
of device to help to remember; for ex¬ 
ample, numbers on houses, monu¬ 
ments, trademarks. The success of 
advertising depends not only upon 
arousing attention but also upon creat¬ 
ing lasting impressions. Most high 
school and college work depends upon 
successful memorization. 

It is not surprising, therefore, that 
artificial, or formal, mnemonic devices 
continue to be sold to the unwary. By 
means of some of them seemingly, 
amaziqg things can be done by almost 
any person of fair intelligence who is 
willing to devote two or three hours 
to mastering such a system as the one 
explained herewith. This was devised 
by the writer and was built upon the 
following two psychological principles: 

First, whatever we learn must be 
related to something we know already. 
This principle is teehnically called the 


“doctrine of apperception." Second, 
thoughts once vividly brought to¬ 
gether in consciousness tend to persist. 
This is the principle of “association." 

I. The first nine words of the sys¬ 
tem shown within the box begin with 
letters of the alphabet in numerical 
order. For example, A is No. 1 of 
alphabet (Air); B is No. 2, (Bar); C is 
No. 3 (Car) and so on. In the first 


1. 

Air 

11. Ambrosia 21. Boa 

31. 

Cocoa 

2. 

Bar 

12. Arab 

22. Bib 

32. 

Cub 

3. 

Car 

13. Arc 

23. Boric 

33. 

Comic 

4. 

Deer 

14. Almond 

24. Bed 

34. 

Card 

5. 

Ear 

15. Ape 

25. Bee 

35. 

Cane 

6. 

Fur 

16. Aloof 

26. Beef 

36. 

Calf 

7. 

Gar 

17. Aching 

27. Bug 

37. Cog 

8. 

Hair 

18. Arch 

28. Bunch 

38. 

Cash 

9. 

Indicator 

19. Alkali 

29. Biloxi 

39. 

Cacti 

10. 

Acorn 

20. Bun 

30. Can 

40. 

Dun 


41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 


Dahlia 

Daub 

Diabetic 

Diamond 

Dice 

Dwarf 

Dog 

Dish 

Delphi 

Emulsion 


nine mnemonics the final R has no 
particular significance. 

II. Final N always represents zero, 
including and after the tenth mnemo¬ 
nic. For example, 10th mnemonic is 
Acorn, 20th mnemonic is Bun, 80th 
mnemonic is Can, 40th is Dun, 50th 
mnemonic is Emulsion. 

III. Including and after the tenth 
mnemonic, for the numerals, either 
the initial or final A always stands for 
1, B for 2, C for 3, D for 4, E for 5, F 
for 6, G for 7, H for 8, I for 9, and N 
for zero. For example the 11th 
mnemonic is Ambrosia; the 20th is 
Bun; the 25th is Bee, and so on. 

T he above facts make it easy to 
fix permaneptly in mind the whole 
list of mnemonics, each in its proper 
number or order. After accomplishing 
this, then picture with as vivid imagi¬ 
nation as possible, what each mnemo¬ 
nic stands for. Air, picture, for ex¬ 
ample, a tank of compressed air; Bor, a 
big iron bar; Car, a railroad box-car; 
Ear, your own right ear, and so on 
through the list, making up your own 
list of associations. Make each mental 
picture definite and vivid. About one 
hour of undisturbed, concentrated 
study should be sufficient for you to fix 
in mind this list of mnemonics. 

For a first experiment, or test, ask a 
friend to write and to number, say 26 
or 30 names of simple objects, such as 
floor, tree, dog, clock, flower, house; 


that is, common nouns, only. Such 
words are easy to memorize after you 
have heard them read once, very 

slowly, with the number of each word 
spoken as it is read, and after you have 
pictured each word with a mnemonic 
in consecutive order. 

When the first word has been read 
(say, “^oor") immediately imagine 

strongly, some picture connecting Air 
(mnemonic No. 1) with 
floor. Perhaps you will 
visualize “an air tank 
in the middle of the 
floor." After definitely 
forming this mental pic¬ 
ture, say “all right" as 
the signal for the second 
word to be spoken. 

Suppose the second 

word is **dog.** There¬ 

upon imagine vividly a 
dog being struck by an 
iron bar (Bar is mnemonic No. 2). Say 
“all right" again, and then call for the 
third word. Whatever it means to you 
is to be similarly associated with the 
third mnemonic (Car). This process 
is to be continued throughout the list. 

Afterwards when recalling a word, 
first ask for its number. Suppose one 
says “Give number 2." This makes 
you think of Bar (see the table or 
“system") and Bar makes you think 
of dog. Thus you may repeat after one 
hearing a list of simple names of ob¬ 
jects, in any order backward or for¬ 
ward. 

To one who does not understand the 
use of this formal device the perform¬ 
ance seems to be wonderful, but it is 
in reality no more wonderful than 
facts of every-day experience. 

The ability thus acquired to repeat 
after one slow hearing, in any order 
requited, a list of simple words is 
quite startling to the uninitiated, and 
to be able to do the stunt is to have 
the means for a surprising amount of 
fun at a social gathering, or at dinner 
clubs. The performance, well done, 
invariably awakens interest. 

To illustrate an important psyeho** 
lo^cal principle and for. amusement, 
tibis mnemonic device is valuable, but 
it can not increase native capacity, 
and the use at any formal mnemonic 
system is cumbersome and awkward in 
practical life. It is no qure^all lor 
defective memory. 
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With the Historians of Science 


Himera*8 Doric Temple Being 
Excavated 

IMERA on the north coast of 
Sicily is being excavated. The 
present excavations are being under¬ 
taken near the Doric Temple which 
was dedicated to Minerva. The gov¬ 
ernment is helping by ordering the 
expropriation of the houses which 
cover the site. A number of broken 
columns have been unearthed as well 
as a great deal of the base, the facings 
for the walls, the architrave, frieze, 
and cornice. 

Unearthing the" History of the Cross¬ 
roads of East and West 

RENCH archeologists in Syria 
have made important discoveries 
at what might be termed the cross¬ 
roads of East and West on the Medi¬ 
terranean coast near the old town of 
Latakieh. In a poor Alawit village a 
palace of 1300 B.c. was discovered. 
This is at approximately the period of 
the Exodus. A vast necropolis with 
princely tombs was also discovered. 
These tombs have been plundered, 
but enough remains to give indications 
of the religious rites of the builders. 
A library of tablets was also found 
which may indicate (when deciphered) 
the world's first alphabet. It will pro¬ 
bably be some time before the experts 
can identify the letters with sufficient 
clarity to make up a language. 

At Katna in the middle Syrian 
desert, other discoveries have been 
made. Three towns are built, on one 
another. In the second town the ex¬ 
plorers found a temple to the Goddess 
Nin-Egal, “Lady Ef Katna,” and an 
inscription identifying the town at 
Katna, one of the celebrated cities of 
antiquity. Count du Mesnil found 
two chapels where sacrifices were made 
to the bloody Goddess. In large basins 
of clay were traces of a brownish sub¬ 
stance which was sent to Paris where 
police experts declared it to be bulls' 



MOHAMMEDAN BATHING PLAQUE 


An animal group on the decorated side. 
The reverse was roughened by adding 
stone chips before the plaque was fired 



Court«iij of (hoOnenlitl Inwtttuto 


BRER RABBIT TRAPS THE LION 

Exploits of the rabbit in an Arabic 
manuscript of the Thirteenth Century, 
showing the ending Uncle Remus describes 

blood at least 4000 years old. Vases 
and jars have been discovered contain¬ 
ing skeletons of children. 

An Antecedent of Soap 

T he ancients did not use soap, 
but removed dirt by “erasing.” 
Fortunately we have examples of the 
scrapers as used by the Greeks and 
Romans, and now we have examples 
of the “bathing plaques” of Meso¬ 
potamia, 13 of which are in The 
Metropolitan Museum of Art. We 
should be inclined to call them “hide 
scrapers” and their application must 
have been anything but gentle, for 
the undecorated, or we should call it 
the “business” side, was roughened by 
adding small stone chips before firing. 
The plaques were probably executed 
by artist-sculptors rather than potters. 

The conquest of Persia, Mesopo¬ 
tamia, Syria, and Asia Minor by the 
Seljykian Turks, nomads who came 
from Central Asia in the 11th Century, 
begins a new era of artistic develop¬ 
ment of the Mohammedan countries. 
These bath “stones” are assigned to a 
period between the 11th and 13th 
Centuries of the Christian Era. 



A LION BATHING PLAQUE 
This is supposed to illustrate a lion 
and dates from the Eleventh to the Thir¬ 
teenth Centuries of the Christian Era 


Ancient “Uncle Remus*’ 

Stories 

HE Oriental Institute of Chicago 
is engaged in the investigation of 
an ancient work which, next to the 
Bible, has become the most widely 
distributed and translated book in the 
entire history of literature. This book 
is of particular interest to Americans, 
with whom the animal stories of Uncle 
Remus have become a household 
treasury. It is quite evident that this 
body of negro folk-lore contains funda¬ 
mental elements which have migrated 
to America from the slave markets of 
Africa, having crossed the Dark Con¬ 
tinent from the eastern to the western 
coast. Nothing has been easier than 
for tales of Arabia and even India to 
reach the east coast of Africa, and in 
this way they have eventually mi¬ 
grated to the plantations of our own 
South. Brer Rabbit thus emerges 
with an ancient oriental ancestry which 
probably few of our people have sus¬ 
pected. 

These animal stories have also 
reached us by a northern route through 
England. In 1888 it was calculated 
that these animal tales had been trans¬ 
lated “into 38 languages, in 112 dif¬ 
ferent versions, which have passed 
into about 180 editions.” These 
various versions are sometimes dis¬ 
guised under the title, the “Fables of 
Bidpai,” or the “Fables of Pilpai.” 
It is of no little interest that the illus¬ 
trations which we already find em¬ 
bellishing the Egyptian animal tales, 
should also have been regarded as an 
essential part of the East Indian 
cycle. They are quite commonly 
found in the Arabic versions surviving 
at the present day, and here we may 
see Brer Rabbit over the discomfited 
Lion who is disclosed head downward 
at the bottom of the well in precisely 
the same uncomfortable situation into 
which Uncle Remus tells us Brer 
Rabbit betrayed him. 



THE AFFRONTED BIRDS 
A highly artistic piece from Mesopotamia, 
modern in treatment. This was found in 
a public bath where it was originally us^ 
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A “Ferris Wheel” Car Parking 
Machine 

E have become so accustomed to au¬ 
tomatic devices that we expect the 
pushing of a button to give us any desired 
result. In our own homes we press a but¬ 
ton to turn on the lights or to start a fan. 


building. After the machine has been 
started, its motion is continuous until the 
specified car has reached the driveway. 

A very ingenious arrangement is used to 
transfer the cars from one side to the other 
at the top and bottom of the building. 
This consists in carrying the car on an arm 
that extends from the side of the chain. 



During the vertical motion the cage and 
chain travel at the same speed but at each 
end of travel, the car moves in a circle 
having a radius of about double that of the 
chain. This causes the car to travel at 
twice the speed of the chain and moves it 
out of the way of the next car. The ar¬ 
rangement enables ordinary passenger cars 
to be placed eight feet apart in the vertical 
position. A building 100 feet high will pro¬ 
vide for a 24-car machine which occupies a 
ground area of approximately 16 feet by 
24 feet; this is about the same space that is 
occupied by an ordinary two-car garage. 
There is no particular limit to the vertical 
height of the machine as this will usually 
be determined by the building limitations 
and also by the time required to bring the 
car from the top of the building to the 


If there is an elevator in the building, we 
call the car to the landing by operating a 
button. The immense presses printing our 
newspapers and magazines are controlled 
by push buttons, as are many other ma¬ 
chines in daily use. It will, therefore, seem 
reasonable to have a parking place for our 
automobile where we can call the car to the 
driveway level by pushing a button. 

This has recently been accomplished by 
the design of an automatic parking ma¬ 
chine, resembling an elongated Ferris 
wheel, which can be installed in hotels, 
apartment hou.ses, theaters, department 
stores, and office buildings as well as in 
garages. The cars are placed on platform 
cages suspended between endless chains 
which pass over wheels at the top and bot¬ 
tom of the building. The chains are opera- driveway level. The machines which have 
ted by an electric motor provided with a ^een constructed have had a chain speed of 
push-button controller which will stop the would bring the 

machine when the designated cage is op- to the bottom of a 100- 

posite the driveway. When a car is driven building in one minute. Higher speeds 

on a cage, automatic means are provided for jjg where the conditions make it 

moving another empty cage to the drive- j^^rable to do so. 
way so that the machine is always ready to * _ 



Manner in which the car parking 
machine ia built into a building 



The experimental car parking ma¬ 
chine developed by Westinghouse 


receive another car. The cars remain on 
the machine until called for. 

The ‘part of the building in which the 
machine is located has no floors and may 
be merely an enclosure surrounding the 
machine or it may be a portion of a build¬ 
ing used for other purposes. The machine 
may be removed at any time and floors 
placed in the building for other uses. The 
operation of the machine is quiet so that the 
ordinary separation walls that would be 
provided in the building will prevent the 
sound from being carried through the 


Giant Hog Was Bii as Auto 

HE fossil skeleton of a gikht hog which 
stood seven feet tall has just been 
mounted in Morrell Hall at the University 
of Nebraska. The terrible pig in his pre¬ 
historic day was as high as the tallest 
modern automobile and had a “wheel 
base” of about 140 inches. 

The fossil was dug up in Sioux County, 
Nebraska. Only two of the giants have 
ever been discovered, the other being 
smaller than the university’s specimeu. 



The pig, scientifically termed Dinahtfua 
hollandi, lived during the late Oligocene 
or the early Miocene age, which would 
give him an antiquity of some 12,000,000 
years .—Science Service. 

Gape-to-Calro Highway Improved 

TN the article ”Pioneering for a Cape-to- 

Cairo Highway” which was published 
in our August issue, the author, Mr. Gerry 
Bouwer, made the statement that, “north¬ 
ward from Bulawayo there was nothing 
but dense African forest with only native 
paths for a road . . Mr. £. J. Hutton- 
Brown, Superintendent of the Southern 
Rhodesia Publicity Bureau, apprehensive 
lest this statement deter tourists who con¬ 
template a visit to Southern Rhodesia by 
road, calls attention to the fact that the 
highway has been considerably improved 
since Mr. Bouwer’s trips. To prevent any 
misconception as to the present state of the 
highway in question, we publish below a 
part of Mr. Hutton-Brown's letter: 

“For the past 12 months the road from 
the Transvaal border, that is, from the 
ford through the Limpopo River to the 
Victoria Falls via Bulawayo, has been 
clearly defined and maintained in good 
order by the Southern Rhodesia Roads 
Department. The road has been widened 
out from the original track, and ma^e up 
wherever bad places occurred. Signposts 
have been erected at all important devia¬ 
tions, and, when it is stated that approxi¬ 
mately 10,000 automobiles used this road 
for pleasure purposes during the p^ast 
season, it will be realized that the pristine 
conditions of which Mr. Bouwer wrote, no 
longer exist. 

”A tour by road to the Victoria Falls 
during the correct season, that is, from 
May 1 to September 80| has become de¬ 
servedly popular with every visitor to 



Car parking tower, an independent 
Inventien whlck is eperated on 
practically the same jattuHph as 
the one 
abav9. tt 

J. E. Morton of SonteAF. Ohio 
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South Africa from overseas, and visitors 
do not consider their arrangements are 
complete unless they include this wonder¬ 
ful trip through some of the most magnifi¬ 
cent of Southern Rhodesia's forest scenery. 
Furthermore, since Mr. Bouwer passed 
through^ the Victoria Falls Hotel, situated 
on the edge of nature's most mighty mas¬ 
terpiece, has been renovated and enlarged, 
and now provides accommodation and at¬ 
tention for travelers which is amazing, 
considering its far-flung position. 

“At the beginning of the month of 
August an ornate high level road and rail¬ 
way bridge, over 1600 feet in length, span¬ 
ning the Limpopo River, was opened 
for . . . tourists traffic, so that there is 
no longer any necessity for automobiles to 
be towed across the river as is depicted in 
the photograph accompanying Mr. Bou- 
wer's article." 

"Baby’* Gar for United States Market 

T has been announced that within the 

next year a small automobile seating two 
people comfortably, weighing 600 pounds, 
and equipped with a four-cylinder air¬ 
cooled engine, and with all moving parts, 
except the engine, greased for the life of the 
car, will appear on the market in the United 
States. The car has been designed in its 
entirety by James V. Martin of Garden 
City, Long Island, who is well known in the 
aviation field; in fact the car itself is an out¬ 
growth of Mr. Martin's experimental work 
in aviation. 

The photographs give some idea of the 
construction of this tiny car which has no 
chassis, the body frame serving as the sup¬ 
port for the suspension for the front and 
rear ends. There are no springs, the wheels 
being separately suspended by means of 
rubber shock-absorber cords such as are 
employed in many types of airplanes. This 
suspension allows each wheel to work in¬ 
dependently of the other three and reduces 
the "unsprung" weight to a minimum. It is 
claimed that these shock-absorber cords will 
function perfectly for 25,000 miles of opera¬ 
tion and that they can he replaced by any¬ 
one quickly and at a very low cost. 


In the rear end there is a universal joint 
on each side of the differential and another 
in each wheel. Because of this construc¬ 
tion, power can be transmitted directly to 
the wheels without any axle housing. The 
wheels are suspended with the shock-ab¬ 
sorber cord and work independently of any 
other part of the car; in fact the differential 
is fastened rigidly to the underpart of the 
body. 

This little car has a wheel-base of only 
60 inches and uses small rubber tires, yet in 
a demonstration given to the writer of this 
item, the car held the road perfectly at 60 
miles per' hour and was as comfortable as a 
much larger and heavier car. During the 
demonstration, the automobile was driven 
over a rough plowed field with an absolute 
absence of the racking rebound which would 



Detail of the airplane shock-ab¬ 
sorber cord mounting of a wheel of 
the "baby" car. The wheel spin¬ 
dle rides on a vertical shaft en¬ 
closed in a leather dust protector. 
The entire weight of the car rests 
on the rubber cord, being sus¬ 
pended from the wheel spindle 



Front view of small car with cowl 
in place on the air-cooled motor 


be found under the same conditions with a 
car suspended by ordinary springs. 

It is intended to sell this small car at 
about 200 dollars including a large water¬ 
proof packing case which may be used as a 
garage for housing the car. At the present 
time, however, plans for production have 
not matured and it is impossibly to state 
when these small cars will be available to 
the general public. 

The present plans and specifications call 
for an electric starter or a mechanical 
starter operated by foot pressure, a gaso¬ 
line tank mounted under the cowl, a stand¬ 
ard 3-Bpeed and reverse selective gear shift, 
a 4-cylinder air-cooled motor equipped 
with a large fan, disk wheels of new ribbed 
construction, and a two-passenger body in 
which there is more than ample leg room 
for both driver and passenger. 


Japanese Navy Correction 

TN Dr. Oscar Parkes' illuminating dis- 
* cussion of the newly built ships of the 
Japanese navy appearing in our November, 
1929, issue, a typographical error occured 
in giving the dimensions of the cruiser 
Nachi. She was quoted as having a draft 
of 86 feet whereas this should have been 
16)4 feet. Please make this correction in 
your file copy of the issue. 


A High-Speed Gasoline-Electric Auto¬ 
mobile 

NEW type pleasure automobile with 
no clutch or gears to shift, and capable 
of quick pick up and fast speed on the 
hills—a combination 60 horsepower gaso¬ 
line and electric car—has been delivered to 
Colonel E. H. R. Green, son of the late 
Hetty Green, world's richest woman, at 
his South Dartmouth, Massachusetts, es¬ 
tate. It is the first automobile of its kind 
ever built, and is the result of combined ex¬ 
perimental work by engineers of the Gen¬ 
eral Electric Company and the Rauch and 
Lang Corporation of Massachusetts. 

In external appearances it looks just like 
any gasoline driven car, except fo’* a wind¬ 
shield double the average height. This was 
made especially for Colonel Green so that 
when the top is raised he may get in and 
out of the car without stooping over. The 
real difference is in the mechanism under 
the floor boards and in the controls. There 



A view (oi one o1 the ei^ierttttetital models of the "beby" car, adth the hood 
rnlwd» showittg the motcw with the air-curreitt-dlrectliig cowl removed to 
ehbwtilehinand thecyUnder heads. At the extreme left of the photograph 
may lie heen one of the separately suspended wheels shown in detail above 
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View underneath a Willys-Knifiht chassis equipped with electric drive. The 
generator is directly behind the engine and the motor behind the generator 


are but two foot pedals, one for the brake 
and one for the gas. The clutch pedal and 
the gear-shift rod, or lever, to the right of 
the driver in ordinary cars, are eliminated. 
The emergency brake to the left of the 
driver and the starting button to the far 
right are the same as in other cars. 

In addition to the absence of the clutch 
and gear shift, other features of the new 
car are that it is impossible to stall the en¬ 
gine without actually shutting off the igni¬ 
tion and it is impossible to start with a 
jerk. Even though the accelerator pedal 
is jammed down to the floor board, the 
pick-up will be gradual and smooth be¬ 
cause of the automatic electric equipment. 
There is also an outstanding safety feature, 
for the driver can keep both hands on the 
wheel and his eyes on the road at all times 
after the car has once started to move. 
When the car is brought to a stop, the 
idling of the gas engine is not sufficient to 
cause the generator to generate enough 
electricity to turn the motor. All that is 
required to get the car under way again is 
to remove the foot from the brake pedal 
and step on the gas. The more gas, the 
faster the speed. 

This particular car for Colonel Green is 
geared to make 40 miles an hour. However, 
by changing the gear ratio on the rear axle, 
it can be made to operate at speeds com¬ 
parable with gas driven cars, according to 
engineers of the General Electric Company. 

The electric generator is mounted di¬ 
rectly on the fly wheel housing of the gas 
engine, the generator armature revolving 


Colonel Green has ordered a second car 
of this type with a limousine body and is 
planning a third, of the touring car type in 
which the driver will occupy an elevated 
seat in the rear, for use at his Miami, 
Florida, winter estate. 

Truck Removes Cellar Ashes 
Pneumatically 

cellar ash-can is facing extermina- 
tion. Ashes can now be removed ex¬ 
peditiously and economically, with a mini¬ 
mum of labor and with no diffusion of dust. 



Ventilating fan and sectional air 
filter screens of the pneumatic 
ash conveyor system for trucks 


by an electric-pneumatic suction system 
through a pipe-line from sidewalk to ash-pit. 

The equipment comprises an ash-han- 
dling truck containing a large hopper into 
which the ashes are drawn by suction, and 
from which they are conveyed by a totally 
enclosed belt-conveyor to a carrier-truck 
which takes them away. 

The ash-handling truck is equipped with 
the gas-electric drive now in wide use for 
heavier vehicles and already introduced 
for automobiles of the ordinary type. 
Power for operating the suction system and 
the conveyor-belt is obtained by connect¬ 
ing the electric generator to the proper 
motor and running the engine at suitable 
speed while the truck is parked. 

The first of these new ash-handling 
trucks has been put in service in New York 
City by the Pneumatic Conveyors Corpora¬ 
tion. It was designed and built by the 
American Car and Foundry Motors Com¬ 
pany, and was electrically equipped by the 
General Electric Company. 

Suction is provided by a centrifugal com¬ 
pressor, rated at 6000 cubic feet per min¬ 
ute at a speed of 8500 revolutions per min¬ 
ute and driven by a 40-horsepower motor. 
The truck is equipped with piping capacity 
permitting a suction of 2800 cubic feet per 
minute, equivalent to a velocity of 145 feet 
per second in the intake pipe. This means 
that ashes equivalent to the contents of a 
dozen standard ash-cans can be drawn up 
every minute to a distance of 30 feet. 

Later there will be undertaken the design 
of a smaller unit, provided with a flexible 
pipe-line, which can be used for removing 
ashes from the cellars of residences. The 
present unit, intended for large buildings, 
is equipped with a permanent rigid pipe¬ 
line extending from sidewalk to ash-pit. 

The conveyor truck connects to this 
pipe-line at the sidewalk opening by means 
of a pipe section attached to the truck and 
connecting to the hopper. This pipe sec¬ 
tion is lowered into place and tightly con¬ 
nected at the sidewalk with the permanent 
pipe-line so that no dust escapes to the out¬ 
side air at any point. 

In addition to the removal of ashes from 
cellars, the pneumatic conveyor truck can 
function with efficiency and economy in 
unloading coal barges. In that field of 
application it is expected the truck will 
prove as useful in proportion as in the 
elimination of ash-can handling and dust- 


at exactly the same speed as the engine. 
A few inches back on the generator, or ap¬ 
proximately under the front seat, is the 
electric motor, connected by cable to the 
generator and coupled by a short drive 
shaft to the rear axle. As the generator is 
speeded up, more electricity is fed to the 
motor, and as the motor picks up, so does 
the speed of the car. To reverse the car, 
a small lever is moved, reversing the 
operation of the motor. 

As the motor operates at high speed, the 
gear ratio on the rear axle was made a worm 
drive of from 8 to 1, instead of the stand¬ 
ard 4^16 to 1 gear reduction for cars of 
this type. 

On'its arrival at Round Hill, his South 
Dartmouth estate. Colonel Green insisted 
on taking the steering wheel himself and for 
the first time in his life, drove a gasoline 
operated automobile. Although he now 
has 25 cars of various types and makes, he 
has never been able to manipulate the 
clutch pedal and gear shift and heretofore 
has used a small electric storage-battery 
car in his daily drives about his estate. 
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filled ate wWch are now aggravating ao- 
companimenta of the removal of ashes from 
cellars in cities and towns. 


Centrifugal Separator of Water and 
Gasoline 

W HEN you buzz along the road in your 
car and water gets into the car¬ 
buretor—you coast along and stop. But 
when water gets into the gas of an airplane, 
the plane is apt to stop quickly—meaning 
a forced landing or, as sometimes happens, 
a serious crack-up. 

To assure water-free gas, every Bowser 
aviation fueling pit is equipped with a 



The device that separates water 
from gasoline by a swirling action 


centrifugal water separator like that il¬ 
lustrated. Gasoline flowing into it is force¬ 
fully swirled and the water, being heavier 
than the gasoline, is thrown to the outside 
and trapped in the water chamber, which 
can be emptied periodically. The action is 
similar to that used in cream separators for 
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separating cream from milk. As a further 
protection, the storage tanks of Bowser 
systems may be equipped with a float- 
suction which removes the topmost liquid 
first, and all are equipped with several fine- 
mesh strainers for removing sediment and 
dirt from the gasoline. 


Unbreakable Truck Tail-light 

INVESTIGATION has shown that truck 

fleet owners as a rule do not know how 
much the tail-light problem costs them a 
year because it is not generally accounted 
for under pne heading. But if those who 
do not know will add up the costs of tail 
lamps, material, time lost on lamp replace¬ 
ments, time lost on summonses, liability 
damage suits due to no tail-light for a 
single year, they will find the total is much 
greater than it should be. 

Many of these vehicles resort to the old 
barn lantern for a tail light. The barn 
lantern detracts from the appearance of any 
modern vehicle, is a makeshift, is a con¬ 
siderable fire risk, and as most users know 
is easily broken. 

A new unbreakable tail-light called the 
Bull lamp, and manufactured by the 
Champion Rubber Lamp Company of New 
York City, is made especially for trucks, 
commercial vehicles, trailers and tractors. 
These vehicles find it impossible to keep 
the ordinary pleasure-car tail lamp in com¬ 
mission, due to collision, impact, and 
vibration. 

The Bull lamp is made entirely of rubber, 
the lens of a special unbreakable compound, 
and the electric bulb is suspended and pro¬ 
tected so that vibration does not affect it. 
The lamp and fittings are rugged and when 
properly attached to a vehicle cannot be 
sheared off. It is easily and quickly at¬ 
tached to any vehicle. 


Hydraulic Shock Absorber Installed 
at an Angle 

T he ups and downs of automobiling are 
not the only jouncing discomforts that 
a motorist experiences. Starting jerlts— 
braking—sudden stops—sideway lurch¬ 
ing —these also exist. 

For six years past, a radically simplified 
type of shock-control device has been go¬ 
ing through its test paces. Conceived by a 
staff of engineers who recognized the magni- 
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tude of the problem, this new-type shock 
absorber was subjected to many tests— 
laboratory tests far exaggerating the con¬ 
ditions of the road—and tests on the road 
that attempted to break down the labora¬ 
tory result. It has been placed on the 
market under the name of Hydraulicator. 



The truck rear-end bumps Into a 
platform but tail light is unharmed 


In distinct variance to all former methods 
of installation, the Hydraulicator is not in¬ 
stalled in true vertical position. The rear 
axle units are inclined forward; the front 
axle units inward—a revolutionary method 
of installation that provides efficient, all¬ 
angle shock control. 

Angular installation eliminates *‘shim- 
my.'^ In tests on a well-known car 
that ‘‘shimmied'' excessively at only 26 
miles per hour, the angular installation of 
Hydraulicators eliminated the condition 
entirely, even at excessive speeds for a car 
of this light type and short wheel-base. 
Hydraulicators are claimed to prevent 
“Dottoming" of the springs. The new 
shock absorber cushions the shock in a full 
half-pint of fluid, every drop of which is in 
constant, active use. 

The Hydraulicator is a simple unit of 
cylinder and piston. The piston is pro¬ 
vided with ports or by-passes to permit the 
passage of the piston through the fluid. 
When the unit is mounted between the 
chassis frame and axle of a car, the resistance 
created by the passage of the fluid through 




On the rear end of a car, the shock absorber 
tfl^es angles different from those on front 


















the ports is proportioned to control the 
spring action to any desired degree. 

Although the unit is a two-way device, 
the resistance offered is not the same on the 
up, or compression stroke of the spring, as 
on the down, or recoil stroke. On the com¬ 
pression stroke a comparatively small 
amount of check is provided, just enough 
to prevent the spring from compressing too 
quickly and “bottoming” on the frame. 
On the other hand, in order to get riding 
comfort, the rebound stroke is retarded to 
the point where the shock is absorbed 

Instead of the customary valves, springs, 
tubes, et cetera, the piston assembly of the 
unit is composed of three parts: a piston, a 
flat steel check washer, and a flanged 
sleeve. The piston moves or “floats” on 
the sleeve. On the compression stroke, the 
pressure of the fluid forces the piston down 
against the flange of the sleeve, shutting 
off a predetermined portion of the piston 
ports. On the rebound, the piston is forced 
up against the check washer, shutting off a 
greater portion of the ports, and creating a 
correspondingly greater amount of check. 


A Cover for the Rumble Seat 

T here has long been a demand for a 
practical top for automobile rumble 
seats. One recently placed on the market 
fits any roadster or sports coup6. It can 
be put up or removed in a few minutes 
without the aid of tools, and anyone can 
install it. It affords protection from rain, 
snow, sleet, wind, or cold, and makes the 
rumble seat comfortable when the rays of 
the sun are merciless. “Rumbletop,” as 
the new detachable top is called, can be 
folded into its small container and stored 
in a corner of the car when not needed. It 
can be quickly set up as soon as the weather 
threatens. There are no screws or bolts to 
drive into the body. 

Side curtains are available, if desired, 
thus affording complete protection against 
cold weather. The occupants of the rumble 
seat can get in and out when the top is in 
place. A pull on the “zipi^r” underneath 
the top folds it back, maldng entrance or 
exit very convenient. 


*‘Stop-Go” Lights Operated by Car 
Passing Over Pavement 

A MECHANICAL device to direct the 
^ movement of traffic in exactly the 
samp manner that a human being would 
direct it—a device with mechanical senses 
equivalent to human eyes and a mechanical 
brain capable of “thinking,” “remember¬ 
ing,” and of giving orders—has been per¬ 
fected by the Automatic Signal Corpora¬ 
tion of New Haven, Connecticut. 

Perhaps the fundamental difference be¬ 
tween the corporation's Electro-matic sys- 
tttn and the stop-and-go light systems now 
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in use may best be shown by a comparison 
of the two with the traffic policeman. In 
every respect the present stop-and-go 
lights are similar to a traffic policeman sent 
on duty at an intersection, but blind¬ 
folded and with instructions to count 30 
seconds on one street and then to turn and 


bers” the waiting line and turns to signal it 
ahead again. 

The system consists of three main parts, 
the most important of which is the control, 
or “brain” of the system. This is housed 
in a heavy metal box and is located on one 
corner of the intersection. Like the human 


count 30 seconds on the other streets, con¬ 
stantly and without regard for the flow of 
traffic. Even though a dozen cars may be 
waiting on one street and none on the cross 
street, the blindfolded policeman will still 
continue to count 30 seconds before per¬ 
mitting the waiting cars to move. 

Installation of the Electro-matic system 
is the equivalent to the removal of the 
blindfold. The policeman never keeps a 
line of cars waiting when there is no cross 



Framework and clips which hold 
the rumble seat cover in place 


traffic. He signals them to move ahead 
just as soon as the intersection is clear. He 
cares for the safety of every vehicle, but 
also avoids all unnecessary delay. 

With the Electro-matic system, long 
lines of vehicles receive a continuous right 
of way. They are never stopped as they 
are under present automatic systems unless 
cross traffic actually appears. When op¬ 
posing traffic does approach, the Electro- 
matic system waits for a break in the line 
before turning the signal to the cross street. 
If no break occurs, it waits for a maximum 
period of time and then stops the line while 
the cross street vehicles pass. In any case 
however, the long line is never kept waiting 
unnecessarily. At the instant the cross 
traffic has cleared, whether it consists of 
one or a dozen cars, the device “remem- 


brain, the mechanical brain must have 
eyes, the second important part of the 
system. The “eyes” of the Electro-matic 
system are electrical pressure contacts. 
These are sunk into the pavement on all 
streets approaching the intersection, their 
distance from the corner depending upon 
the characteristics of the traffic flow at the 
particular crossing. The third important 
part is the signal itself, which may be any 
type of light or signal now in use. 

When vehicles pass over the pavement 
pressure contacts, electrical impulses are 
flashed over underground cables to the con¬ 
trol box. The control then operates the 
light to meet the exact demands of traffic 
at the particular moment. The control, 
however, is capable of more than “seeing” 
everything that approaches on all sides of 
it. It is capable of “thinking” and “re¬ 
membering.” Overhead units of a similar 
type are provided for street cars, and 
neither snow, rain or ice interfere with 
their operation. 

All of the controls at intersections in the 
central district of a city may be linked to¬ 
gether into a co-ordinated system so that 
traffic throughout the central area may be 
moved as expeditiously as it is through a 
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single intersection. When the controls are 
coordinated in this manner, it is possible 
for traffic on the main arteries to move 
continuously and uninterrupted by red 
lights the entire length of the street, re¬ 
gardless of speed. Once past the first light, 
moving in either direction, vehicles would 
be able to move without stopping during 
the entire length of the co-ordinated sys¬ 
tem. Their speed would not matter. The 
Electro-matic system is the only one which 
may be co-ordinated so that traffic will not 
be forced to move at a fixed rate of speed 
in order to avoid stops. 

Under co-ordination, the controls keep in 
constant “communication'' with each other. 
The controls at the key intersection at both 
ends of the main artery telegraph ahead to 
the next controls the exact number of cars 
in each block of cars. When the first car 
in the block reaches the next pavement 
unit, the light immediately turns green and 
remains green until the last car has passed. 
It then turns behind the last car to accom¬ 
modate cross traffic. This continues until 
each block of vehicles has passed unde¬ 
layed. 

The controls are exceedingly fiexible and 
are adaptable to any kind of an intersection 
and to any kind of traffic. They will care 
for highway traffic as efficiently as city 
traffic and can be used with equal efficiency 
at intersections of several streets. 


Hydraulic Jacks Installed on Gar 

D uring the evolution of the automo¬ 
bile from the “one-lunger" of 1900 to 
the present time, there have been radical 
improvements in every part of the car 
with the exception of the method of jack¬ 
ing up the wheels. While automobile jacks 
have gone through a minor process of re¬ 
finement, it was not until recently that 
there was a way to jack up a car without 
the use of a portable jack. 

The development of the Superior four- 
wheel hydraulic jack provides the first 
practical method of building into a car a 
permanent mechanism for raising the 
wheels. It consists of a' set of four hy¬ 
draulically operated jacks, one for each 
wheel, to be attached to the axles of the 
car. The operation of the jacks is con¬ 
trolled from the dash board of the car and 
each wheel may be raised independently 
of the others, power for the pumping opera¬ 
tion being taken from the engine. The 
pumping mechanism controls both the 
raising and the lowering of the jacks. When 
the jacks are not in operation, they are 
automatically fastened out of the way and 
cannot be lowered unless pressure is ap¬ 
plied. 

The Superior four-wheel hydraulic jack 
is not affected by the condition of the 


road or pavement. The swivel base adapts 
itself to any angle or surface. The jack is 
positive in action and will not slip or shift. 

The new hydraulic jack can be installed 
as part of the permanent equipment on 
pleasure cars, buses, and delivery cars. 


New Type Differential Stops ^'Spinning 
Wheel” EvU 

NEW type differentia], called the 
Krohn ^fferential, is said to propor¬ 
tion the engine power to the wheel that 
can*<4i8e it and stop the “spinning wheel" 
evil. It is manufactured by the Krohn 
Differential Corporation, 209 South La 
Salle Street, Chicago. 

While the device is new to most car 
owners, many truck operators, and engi¬ 
neers, it is not new in service. It has been 
succe^ully used since 1924 and has been 
quietly distributed to fleet owners who were 
having trouble making rear-ends stand up 
in particularly arduous service. This dif¬ 
ferential, like the conventional type that 
has been used for years, permits one wheel 
to turn faster than its mate when rounding 
a comer. It lets one wheel turn if that 
wheel is jacked up, but it does not allow one 



The permanently installed jack 
as it is clamped when not in use 


wheel to spin idly, robbing the other of 
power, when driving on wet paved roads, 
through mud, or over roads that are slip¬ 
pery with snow and ice. 

From time to time various specially de¬ 
signed differentials have made their ap¬ 
pearance, but these have usually been lock¬ 
ing types or intricate mechanisms having 
more disadvantages than advantages. This 
new one does not lock. It does not compel 
the wheels to turn at the same rate of speed. 



Hydraulic jack in raised position 


nor is it at all complicated. And while it 
permits a wheel that is jacked up to turn 
freely, it utilizes the slightest retardation— 
even the friction of rubber on wet ice, and 
employs this resistance to direct the engine 
power to the wheel having traction. 

The three simple working parts of the 
Krohn differential are shown in the central 
part of the illustration. The two halves of 
the case are at the right and left. A ring 
gear is mounted on the case, just as with 
any differential, and the rotation of the 
case is imparted to the central gear. This, 
in turn, transmits rotation to the other two 
gears which are splined on the two drive 
shafts. 

The differential action is obtained, when 
traction varies, by a difference in the num¬ 
ber of teeth in the various gears, which per¬ 
mits the central gear to rotate about the 
other gears. This allows slight rotation of 
one driving wheel with respect to the other 
which is necessary when rounding corners. 
It does not, however, allow complete free¬ 
dom of rotation of either driving wheel with 
respect to the other. And it is this fact 
which prevents wheel spinning and insures 
getting power to the wheel that has trac¬ 
tion. 

In operating a truck, tractor, bus, or 
pleasure car, this action becomes auto¬ 
matic. The slightest tendency to slip is 
handled by the Krohn differential before it 
causes actual slipping. The flow of power 
is thus constantly directed to the wheel 
that can use it and the truck becomes seem¬ 
ingly more powerful, shows greater gaso¬ 
line mileage, and goes up slippery hills and 
over stretches of ice or snow that could for¬ 
merly be negotiated only with great diffi¬ 
culty, even with the help of skid chains. 




Tilt new differetitliil and Its varioua elements, as described in the text 
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Learning to Use Our Wings 

Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

In charge, Daniel GuMenheim School of AeronautSoa, New York Univeraity 


A New Boundary Light 

I T is extraordinary how our systems of 
airport lighting have developed in the 
last few years, from the primitive methods 
first used by Army aviators of soaking rags 
in gasoline and burning them as guides to 
the incoming pilot. We have now route 
beacons which guide the pilot to the air¬ 
port; obstruction lights which mark such 



Boundary light in working position 


hazards as hangars; flood-lights of im¬ 
mense power which illuminate the entire 
landing area; and finally boundary lights 
which mark the contour of the field. 

The boundary lights, while quite indis¬ 
pensable, offer an element of danger since 
they must be mounted about ten feel or so 
above the ground, and may be struck by 
the plane’s undercarriage with disastrous 
results. The Curtis.s-Wright Flying Serv¬ 
ice is responsible for the construction of a 
new type of boundary light which avoids 
this danger. 

As shown in our photographs, the new 
boundary light is supported by a cone which 
is held in place solely by its own weight. If 
struck, is overturns easily and disconnects 
the wiring by pulling a plug through a 
flexible cable from a weather-proof cut¬ 
out. Breaking the contact cuts out one 
light without affecting other lights on the 
system. This is a decided improvement 
over the old system of iron pipe standards. 


The Problem of Air-Sickness 

AIR-SICKNESS can be just as un- 
pleasant as sea-sickness and its elimi¬ 
nation is a most important problem in air 
transport. 

The Daniel Guggenheim Fund for the 
Promotion of Aeronautics has therefore 
done a very useful piece of work by con¬ 
ducting an international inquiry into the 
subject, consulting American, British, 
French, German, and Italian authorities. 


and publishing a survey under the above 
title, copies of which will be supplied gratis 
upon application to the offices of the Fund 
at 698 Madison Avenue, New York City. 

There seems to be no .doubt that sea¬ 
sickness or air-sickness is primarily due to 
the action of accelerated motion on the 
labyrinth of the ear, although the exact 
phenomenon is not yet clearly understood. 

There are, however, many contributing 
causes. One is psychical. A nervous per¬ 
son, expecting to be air-sick, is certain to 
have his expectation gratified in rough air. 
The remedy is distraction of the passenger 
by the provision of interesting instruments 
in the cabin, maps of the country passed 
over, et cetera. In the installation of 
equipment and furnishings in the cabin, at¬ 
tention should not be directed to the possi¬ 
bility of air-sickness. The mere provision 
of a special receptacle in full view of the 
passenger may cause his mind to dwell on 
the possibility of air-sickness, with un¬ 
pleasant consequences. 

Another contributing cause is visual. 
The airplane should be flown at a fair 
height, say 2000 feet or more. At such a 



New light overturned when struck 


height a wide view of the landscape is ob¬ 
tained, and there exists a lessened appre¬ 
ciation of the relative movement of the 
earth and the horizon. Besides, at heights 
there is always less bumpiness of the air. 
The passenger should also have a clear and 
unobstructed view of the horizon, with no 
window bars, struts or wings in close prox¬ 
imity to the eye. A high-wing monoplane 
with ample window space is recommended 
by a British medical officer 
Lack of ventilation always results in air¬ 
sickness, but noise is also a contributory 
cause. Opening the windows wide will 
give a passenger plenty of fresh air, but will 
also increase the noise and there is thus a 
serious conflict in requirements. De¬ 
signers should strive to place the engines as 
far as possible from the cabin. Special ear 
defenders are helpful. But perhaps the 
most important protective measure is the 


provision of purely artificial ventilation, in 
which the opening of windows is entirely 
dispensed with. 

Are medicines helpful? Giddiness cannot 
be fought by drugs, but the ’’vegetative 
effects” by which German doctors politely 
designate nausea can be checked partially 
by such European preparations as those 
termed “Vasano,” “Nautisan,” et cetera. 

The North German Lloyd employs a 
further method, known as the Dammert in¬ 
halation method. No tablets or powders 
are involved in this, the medicaments em¬ 
ployed being inhaled through a tubular ap¬ 
paratus in a dry and finely diffused state. 
This is effected by wearing a mask for a 
period of five to ten minutes. Used on all 
the North German Lloyd’s steamers, this 
treatment has proved fairly successful. It 
is not unpleasant and is perfectly harmless. 

Problems of Winter Flying 

understand that it is not uncommon 
in Sweden for an automobile to be 
driven out over the ice to a vessel moored 
in a harbor. Cases are reported of air¬ 
planes taking off and landing on frozen 
waters. Evidently the Swedish aviators 
also have many winter problems on their 
hands. One of them is the starting of air¬ 
craft engines at low temperatures. 

An intensive study of fuels and oils has 
apparently determined that it is impossible 
to start an engine at very low temperatures 
without warming up the engii^e. With a 
water-cooled engine a blow lamp applied 
to the cooling water seems to work out very 
well. In the air-cooled engine the difficulty 
is greater. The only practical solution 
appears to be to warm up the whole engine, 
a far more difficult job than warming the 
cooling water only. 

With float seaplanes used in Sweden, 
there arises the problem of being able to 
land indifferently on water or on snow and 
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ice. It is possible to land on snow or ice 
with ordinary doatSi but the wear and tear 
are prohibitive. The Swedish engineers 
are experimenting with floats which are 
elastically mounted and which have elastic 
bottoms. 

While constructors have given much at¬ 
tention to the braking of wheels, they have 
apparently taken for granted that seaplanes 
would always have plenty of space to land 
in. In the narrow Swedish rivers man¬ 
euverability becomes more important. Ac¬ 
cordingly, water rudders are employed and 
also braking rudders on the sides of the 
float. A typical arrangement is shown in 
our diagrams, by courtesy of the Royal 
Aeronautical Society Journal, 

Tailless Light Planes 

W E have just received some photo¬ 
graphs of low-powered, tailless German 
planes, which are evidently derivatives of 
glider practice. While little technical de¬ 
tail is available, these photographs deserve 
careful study. 

The first illustrations show a small two 
seater, built by Espenlaub, the famous 
German glider pilot. This plane is equipped 
with an opposed two-cylinder Bristol 
Cherub of approximately 20 horsepower, 
and is provided with a three-wheel landing 
gear. The main departure from conven¬ 
tional practice lies in the lack of fuselage 
and tail surfaces 

How then is control achieved? The 
reader will note that the wings have a pro¬ 


nounced sweep-back from their point of at¬ 
tachment at the fuselage. At the tips of 
the wings there are apparently two hinged 
rear surfaces on each side. Evidently one 
pair of these hinged surfaces will act as the 
conventional ailerons. The other pair, 
being far back of the center of gravity ow¬ 
ing to the sweep-back, will exercise a longi¬ 
tudinal moment about the center of gravity 
and will act like an elevator. We have 
therefore both lateral and longitudinal con¬ 
trol. Probably also the wing itself has some 
degree of reverse curvature so as to give fair 
longitudinal stability while the pronounced 
sweep-back gives large lateral stability. 
Apparently the rudder is dispensed with. 

In contrast with the conventional air¬ 
plane, there are, therefore, only two con¬ 
trols instead of three. This involves a novel 
method of piloting on turns. The pilot 
banks for a turn with his ailerons, the ma¬ 
chine side-slips in the direction of the turn, 
and the inherent stability of the machine 
swings it in the right direction and prevents 
excessive banking. It is plausible to say 
that the controls have been simplified by 
the use of only two controls. On the other 
hand, the control is not so positive as when 
the three-control system is available. We 
believe that a greater degree of skill will be 
necessary with this type than with the con¬ 
ventional plane. On the other hand there 
are some real advantages. 

First of all, owing to the absence of the 
fuselage, there is a decrease in weight and 
head resistance. Also the cost of the ma¬ 
chine is decreased. The use of a three- 


wheel landing gear is a safeguard against 
turning over. Therefore, the type has some 
possibilities for the small sport plane, par¬ 
ticularly if a rudder system is added. 

Another tailless light plane is built by 
the Rhbn-Rossiten Gesellschaft, the well 
known German glider association. This is 
powered with a D.K.W. engine of only 
eight horsepower; nevertheless it attains a 
speed of 77 miles per hour. A closed single- 
seater cabin is employed and simplification 
as compared with the conventional airplane 
is carried still further because there is no 
landing gear — nothing but a skid under 
the nacelle, with an attachment at its rear 
end for launching by means of a rubber 
catapult. ^ 

At the tips of the wings are two hinged 
surfaces, which when moved together evi¬ 
dently serve as an elevator, and when 
moved separately serve as ailerons. Such 
independent or simultaneous control is 
readily achieved by simple mechanical 
means. At the same time the Rhbn-Rossi- 
ten light plane is provided with a rudder 
and fin as can be clearly seen in the photo¬ 
graph, and is therefore a three-axis con¬ 
trol machine. The wings are of very high 
aspect ratio (which shows glider influence) 
and are braced by external struts. 

We may add that neither the Espenlaub 
nor the Rhdn-Rossiten tailless planes are 
novel. 

Some time before the war we had the 
Burgess-Dunne built and flown at Marble¬ 
head, Massachusetts, which had similar 
construction of wings and controls, was ap- 
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Above: True helicopter, with four 
liftinji screws. Below: Helicopter 
with only tw’o lifting screws 



parently promising and was only aban¬ 
doned because it showed too much in¬ 
stability near the ground, and responded 
to the action of every gust too readily. In 
England, Captain nill's Pterodactyl built 
two or three years ago, was also based on 
similar principles and gained much interest. 

It is peculiar that these tailless, swept- 
back wing planes come into the limelight 
from time to time, fly with apparent success 
and then disappear. Perhaps the Germans 
will be more persistent in testing their possi¬ 
bilities to a finish. 


Classification of Helicopter Systems 

TN our issue of July 1929, we discussed the 
* Isacco helicogyrc, now being constructed 
experimentally under the auspices of the 
British Air Ministry. 

Signor Isacco was led to the invention of 
the helicogyre by a consideration of the 
difficulties of the various forms of heli¬ 
copter. Since the helicopter is of perennial 
interest, it may be of interest to review the 
various systems which Isacco studied prior 
to the design of his own machine, and 
which he discussed in a paper presented 
before the Royal Aeronautical Society. 

The broad classiflcations of the direct- 
lift machine are somewhat as follows: 

1. The true helicopter; that is, a 
craft without fixed sustaining surfaces. 

2. The helicopter-airplane, in which 
lifting screws work in conjunction 
with fixed airplane surfaces. 

The true helicopter has been built with 
four lifting airscrews, each on a separate 
axis. This type is shown diagrammatically. 
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Machines of this type have been built by 
Breguet and Oehmichen in France, and by 
De Bothezat in the United States. The 
airscrews turn, two by two, in opposite di¬ 
rections. The possibilities of such craft at 
first appear attractive. 

With four airscrews, it is possible to 
have a large lifting area without excessive 
propeller dimensions. The airscrews can 
be arranged to have a longitudinal dihe¬ 
dral; that is, the front screws at an angle 
to the rear screws, and this, by analogy 
with the airplane, may be expected to give 
longitudinal stability. The airscrews can 
be arranged to have a lateral dihedral; that 
is the screws on the right side may be placed 
at an angle to the screws on the left side, 
thus offering the expectation of lateral 
stability, again by analogy with the air¬ 
plane. By providing independent variation 
of pitch for each screw, it is possible to pro¬ 
vide lateral and longitudinal control. 

The difficulties of such types in practice 
are the complications of the mechanical 
system, excessive weight of the structure, 
and the fact that such machines will fly in 
any direction with equal facility, llius a 
gust tilting the machine down by the tail 
may also induce backward motion. 

Another variation of the true helicopter 
is the two-screw machine. Here the me¬ 
chanical difficulties are somewhat dimin¬ 
ished, but there is difficulty in securing 
longitudinal control in vertical ascent or in 
hovering. 

There have also been helicopters with 
two screws rotating on the same axis and 
with one screw mounted above the other. 
Further simplification is obtained at the 



Above: A helicopter with two lift¬ 
ing screws on a single axis, but 
operating in opposite directions. 
Below: A single screw helicopter 
with auxiliary screw and motor at 
rear to take up torque of rotation 



expense of stability, (as shown by the test 
flights of Pescara and others;. 

Still another line of approach (made by 
Baumhauer, for example) consists in using 
a single rotating airscrew and in counter¬ 
acting the torque of rotation by disposing 
an auxiliary screw at the rear of the ma¬ 
chine. Here again mechanical difficulties 
intervene. 

The combination of a fixed wing surface 
with lifting screws has been investigated 
exhaustively by Berliner and is now being 
tried out by Johnson in Wisconsin, The 
difficulty is that two principles are con¬ 
fused. The resulting machine is likely to 
be a poor helicopter or direct-lift machine, 
and a poor airplane in horizontal flight. 

Besides the mechanical troubles, and the 
dubious stability, the helicopter offers 
tremendous problems in control under all 
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circumstances and particularly in descent 
with the engine shut off. 

Innumerable patents have been taken 
out which indicate plausible helicopters on 
paper. The jump from a patentable idea 
to a practical helicopter is stupendous. 

Modern thought on the helicopter seems 
to incline away from gearing and trans¬ 
mission. Thus, the La Cierva autogiro 
employs a huge windmill, driven only by 
the wind of forward motion. It does not 
pretend to be a direct-lift machine, but 
provides very slow landing and a short 
landing run. 

The Curtiss helicopter, now in process of 
construction, avoids gearing by having a 
single rotating airscrew which is driven by 
small engines each operating a propeller 
and mounted on the large lifting blades, 
with translation attained by inclining the 
whole craft. 

Isacco provides two or more lifting 
blades with independent engines driving 
auxiliary propellers, while a propeller 
placed at the front end of the machine gives 
propulsive force. 

The amount of money, ingenuity, and 
trouble spent on the helicopter without 
tangible results is extraordinary. It is one 
of the mysteries of aeronautics as to 
whether success will ever be attained. 


Black’s “Transport Aviation” 

IN spite of the rapid growth of air trans- 
^ portation, the number of authoritative 
texts on the subject remain.s very small. 
We therefore welcome the second edition 
of Black’s “Transport Aviation” (published 
by Simmons-Boardman, New York) which 
is now a composite work, written by a large 
number of specialists, including Mr. Black 
himself, E. L. Jones of the Department of 
Commerce, Major H C. Biddlecombe of 
(’urtiss-Wright, John C. Leslie of the 
Aviation Corporation of the Americas, and 
other authorities. The subjects dealt with 
are Aviation Law, Air Routes, Traffic 
Development, Adverting‘ISaiety, Design 
of Planes, Engines, Affrays and Airports, 
Ground Equipment, Radio Communica¬ 
tion,. Financial Aspects, et cetera. 

It may be of interest to note what the 
future holds for us, at least in the opinion 
of the authors: 

“The general spread of aviation in the 
past several years has brought a universal 
willingness to fly—a condition distinctly 
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differing from that of poet-war daye. The 
prejudice against air transport having dis¬ 
appeared, only its high cost is the retarding 
factor at present, . . . This cost is falling 
steadily and will continue to fall so far as we 
can look into the future. 

'The railroads will doubtless continue 
to carry all of the local first-class mail and 
will be co-ordinated with the air service to 
act as feeders on the longer hauls. 

"It may be set down as a cardinal prin¬ 
ciple that the railroads or ships or road 
vehicles have no excuse for carrying mail 
where it is practical to use aircraft." 

The authors also have a prediction 
to make on the subject of new types of 
airplanes: "Mall airplanes with facilities 
for sorting en route, and passenger air¬ 
planes with sleeping berths. ..." 

This is a workmanlike, authoritative 
book, which should be in the library of 
everyone interested in air transport. 


What Buaineeaes Use the Airplane? 

A n airplane manufacturing firm, the 
Ryan Aircraft Corporation, has made 
a survey of business houses employing the 
airplane. There are now 136 corporations 
using planes for their salesmen and execu¬ 
tives, for transportation of parts, and so 
forth The survey shows that four, six, and 
eight-place cabin planes, powered with 
single engines are used almost entirely by 
such corporations. The oil companies are 
the largest users, but insurance companies, 
contractors, express companies, power com¬ 
panies, advertising agencies, roofing manu¬ 
facturers, automobile firms, tire companies, 
department stores, and publishing houses 
are all represented. Altogether 46 different 
lines of business were discovered as present 
users. The companies report that a six- 
place cabin plane costs $0,262 per mile to 
operate, making allowance for every ex¬ 
pense such as depreciation, pilot’s pay, in¬ 
surance, hangar rent, overhauls, gas and 
oil, and so forth. 

Russel L. Putman, a Chicago publisher, 
in a paper read before the Society of 
Automotive Engineers, cites three out¬ 
standing objections to be overcome be¬ 
fore the purchase of planes by business 
houses becomes more general. These are: 
lack of confidence as regards safety: high 
cost; and lack of understanding of the air¬ 
plane’s use. Mr. Putman believes that 
newspaper comment on aviation does not 
do much to remove these objections, be¬ 
cause it deals mainly with the spectacular, 
and so he advocates paid advertising. We 
believe he is quite right, and that syste¬ 
matic advertising by airplane manufac¬ 
turers b absolutely essential. 

A very encoura^ng piece of news in this 


regard is the purchase of light Aristocrats 
by the General Tire and Rubber Company 
of Akron. The planes are painted black- 
and-orange, piloted by Army fliers on leave, 
and are to make a year’s tour of the country. 
The tour is designed to test the general ap¬ 
plicability of the airplane for commercial 
purposes. Observations are to be made on 
the effect of weather on all flying, on take¬ 
offs and landings in all kinds of fields, and 
on the wear and tear of landing tires and 
landing gear. The tour is to cover 60,000 
miles and will take the fleet to all parts of 
North America. It is understood that in the 
first six weeks of the tour there has not been 
an hour’s delay due to any mechanical 
trouble with the planes, although there have 
been engine and carbureter troubles. 

The Arisiocrait built by the General Air¬ 
planes Company, is a likely sort of plane. 
It has seating capacity for pilot and two 
passengers in its closed cabin, and a pay 
load of 476 pounds. Equipped with the 
Warner engine of 110 horsepower, it has a 
cruising speed of well over 90 miles per hour 
when loaded to its full weight of 2000 
pounds. As our photograph shows, the 
Aristocrat has the familiar semi-cantilever 
wing bracing. The landing gear is of en¬ 
tirely cantilever construction, with two 
solid streamline members on either side. 
Certainly a trim and comfortable plane such 
as this should have an appeal to American 
business. 


Airport Lighting 

^T^HE National Lamp Works of the Gen- 
* eral Electric Company has issued a 
pamphlet entitled "Looking Ahead in Air¬ 
port Lighting" whfch is of fascinating in¬ 
terest. 

We had a notion that a stupendous 
amount of energy is employed in aviation 
lighting. Large theaters employ from 50 
to 5Q0, kilowatts for lighting only the 
stage. Electrical advertising signs may 
use as much as 300 kilowatts. Lighted 
airports employ only 26 to 40 kilowatts. 
Evidently airport lighting is quite meager, 
and its intensity is sure to be increased in 
the future. 

Lighting is, quite rightly, one of the three 
major requirements for obtaining an air¬ 
port rating from the Department of Com¬ 
merce. Our diagram shows a typical air¬ 
port layout, with the various types of 
lighting required. The following arc the 
minimum requirements for a class "A" 
airport: 

Airport Beacon, The minimum candle- 
power must be not less than 100,000 for 
long range and in no case less than 15,000 
candlepower. The beacons are rotating or 
flashing with flashes of not less than one 



Minimum lighting facilities re¬ 
quired for a class "A" airport 


tenth second duration. Light distribution 
must be visible all around the horizon and 
to the zenith or nearly so. 

Boundary and Obstruction Lights. Either 
600-lumen series or 25-watt multiple lamps 
are employed in clear weather-proof glob^ 
mounted on standards 30 inches above the 
ground, and spaced not more than 300 feet 
apart to outline boundaries. Green is sub¬ 
stituted for white to show the points of best 
approach, and red globes to show hazardous 
approaches. The utility of these lights to 
the incoming aviator is obvious. 

Wind Cone and Hangar Lighting. The 
wind sock, as the wind-direction indicator 
is called familiarly, must be so lighted as to 
be visible 1000 feet in all directions if ex¬ 
ternally floodlighted. The exterior surface 
of each hangar must be floodlighted to two 
and one half candles. 

Ceiling Light. One of the most useful 
pieces of airport equipment is the ceiling 
light, which is projected until a cloud is 
hit, so that by measurement on the ground 
of the reflected point, the ceiling or height 
of the clouds may be determined. 

Field Floodlighting. One or more illumi¬ 
nating units are used to provide an even 
distribution of illumination withoutshadow 
areas and of sufficient illumination to make 
the ground details visible from an altitude 
of 30 feet. The system must be controlled 
from a convenient point and be sufficiently 
flexible to permit landing under all condi¬ 
tions of wind direction without the necessity 
of landing directly towards the light source. 

The care that is evident in the regulations 
of the Department and in the development 
work of various airport lighting companies 
is remarkable. 


European Research 

HE October Journal of the Royal Aero- 
nautical Society contains a number of 
authoritative papers on the progress of 
aeronautical research in various European 
countries. 

In France, considerable attention is being 
paid to the problem of flight on one engine 
with a tw^-engine airplane. One of the 
factors which militate against this opera- 
{PUcM turn to page 88) 
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Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


New Method of Curing Concrete Super¬ 
sedes Usual Straw Covering 

S ODIUM silicate is one of the most 
versatile chemicals. An adhesive for 
a thousand different applications, a deter¬ 
gent in dozens of washing operations, a 
water softener, and in hundreds of other 
rdles, this ubiquitous mixture of sand and 
soda plays its part, from preserving eggs 
to improving paint. Now comes a new 
application which promises to be visible 
to every motorist, for sodium silicate seems 
to offer many advantages at. a medium 
for “curing^' concrete highways. 

Everyone is familiar with the traditional 
method of curing a new concrete road by 
covering it with straw which is periodically 
moistened. This treatment is designed to 
prevent too rapid drying of the fresh con¬ 
crete, in order that the new road may 
attain its full strength and permanence. 
Wet straw does the trick nicely, if kept 
wet, but very often this is not done care¬ 
fully. The findings of the Maryland 
Road Commission, working in co-operation 
with the United States Bureau of Public 
Roads, reveal an effective curing agent 
that is not so dependent for its success on 
the human element. 

Silicate of soda, in these experiments, 
produced concrete as strong as that cured 
with wet earth; in fact, silicate-cured 
concrete at the end of six months had a 
crushing strength of 6364 pounds in com¬ 
parison with 4856 pounds for concrete 
cured with wet earth. Also a study of the 
number and distribution of cracks showed 
that on this job the section cured with 
silicate of soda had the least number of 
cracks. 

It has been found that the silicate for 
concrete curing should have a ratio of 
1;3.26 or 1 part sodium oxide (Na^O) to 


3.25 parts of silicon oxide (SiOj). This is 
now available to contractors at a density 
of 42.25 to 42.76 degrees, Baurn^. 

Since the gravity of the silicate as ap¬ 
plied is 36-37 degrees, Baum6, it is diluted 
on the job. This is easily done by adding 
about one gallon of water to four gallons 
of silicate. Checking with a hydrometer 
is important to be sure of the specific 
gravity. 

To spread the silicate on the road, it is 
poured from pails or sprinkling cans, al¬ 
though some contractors use sprayers. A 
soft brush, mop, or push broom is all that 
is required for a spreader. When the 
silicate is spread the contractor’s work is 
done. One application is all that is needed. 
A second application becomes necessary 
only if it has rained within six hours after 
the original treatment. There is no further 
attention required. Wet earth or straw 
curing involves extensive water lines, 
labor for an additional 10 days at least, 
and then the cost of removal. With silicate 
curing there is nothing to be removed. 
The appearance of the road is the same as 
it is with any other curing. 


Humidity Effects Motor Performance 
pOPULAR beliefs, scorned for a time as 
^superstitions, are often later found to 
have at least a partial basis in fact. The 
idea that smoother performance is obtained 
in wet weather is firmly intrenched in the 
minds of most automobile drivers. 

This impression is doubtles.s partly the 
result of psychological factors, and partly 
a real absence of squeaks caused by the 
lubrication of the springs by water. How¬ 
ever, recent tests at the United States 
Bureau of Standards indicate that it may 
result partly from mechanical factors. 
These tests show that increased atmos¬ 


pheric humidity, or *‘wetness” reduces the 
maximum power obtainable and slows up 
the combustion, the effect of both of which 
would be to give a smoother flow of power. 

The loss of power is proportional to the 
humidity, and under extreme atmospheric 
conditions may amount to 10 percent of 
the total power of the engine. 

Although by proper adjustment of the 
carbureter, equally efficient operation can 
be obtained irrespective of the humidity, 
in the absence of such adjustment, less 
efficient performance normally will be 
obtained under conditions of high humidity. 


y -- 

Superior Lacquers From Vinyl Resins 
T ACQUERS that are waterproof and 
^ more highly resistant to wear and 
tear than anything heretofore known are 
foreshadowed by the development of new 
synthetic resins which can be used as a 
base for entirely new surface coatings. 
Mention is made in these colurhns (see 
page 76) of “Glyptal,” a new synthetic 
resin made from glycerine and phthalic 
anhydride. Now comes another series of 
synthetic resins promising even wider scope 
of application, the vinyl resins. 

The development of these remarkable 
compounds was described at a recent 
meeting of the American Institute of 
Chemical Engineers by J. G. Davidson. 
After tracing the remarkable growth in the 
production of nitrocellulose lacquers and 
the corresponding decrease in the costs of 
the aliphatic chemicals and solvents that 
enter into their formulation, Mr. Davidson 
demonstrated the properties of some of the 
most interesting of the newer synthetic 
resins. 

For more than two years his company has 
been working on the polymerized vinyl 
compounds, which are of particular interest 
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in lacquers because they dry in a similar 
manner to paint and varnishes; that is, 
by polymerisation rather than solely by 
evaporation, as is the case with lacquer. 
This means that more fUm-forming con¬ 
stituents may be left on the surface than 
with lacquers. Thus while the total solids 
in a lacquer rarely exceed 26 percent, in 
varnishes and paints and likewise in vinyl 
resin lacquers, it is p^ible to reach 60 to 
60 percent of total solids. 

Lacquers made with the vinyl resins, 
according to Mr. Davidson, are water¬ 
proof, remarkably resistant to acid or 
alkali, and can be produced in any colors. 
The same resins which are to be known by 
the trade name of Vinylite are thermo¬ 
plastics and can be molded with or without 
fillers in any colors, including ivory white. 
They appear also to have advantages in 
impregnating fabric, paper, and wood. Their 
development marks the beginning of a 
steady evolution through which the lacquer 
industry will grow to incjreased size and 
economic importance, largely as a result of 
parallel developments in the field of syn¬ 
thetic aliphatic chemistry. 

Mineral Wool Made From Lead Slag 

A CHICAGO concern has worked out a 
process for making mineral wool from 
slag. This mineral wool, which is being 
put upon the market under the trade name 
of Therm-O-Proof, is a fluffy and light 
substance that will not burn or melt at 
less than 2500 degrees, Fahrenheit, and is 
being used for insulating material. The 
only plant manufacturing this wool at 
present on a commercial scale is at Alton, 
Illinois, where it is being operated on slag 
obtained from the lead refinery plant of 
American Smelting and Refining Company. 

Approximately 60 tons of this material 
is now being turned out daily in Alton, 
and very soon this output will be increased. 
It will be marketed in four forms; loose 
wool, in blanket form, in board and briclw. 
The principal uses of the material are in 
building insulation, high and low tempera¬ 
ture insulation, sound deadening, and 
fireproofing. 

“Eskimo Pie” Idea Applied to 
Wolf Poison 

all the ingenious discoveries of 
chemists originate in laboratories. In 
fact, one triumph of science we recently 
heard of was achieved by the versatile 
scientist’s familiarity with Eskimo Pie. 
One of the clients of Arthur R. Maas, 
consulting chemists of Los Angeles, asked 
the chemists to prepare a tasteless strych¬ 
nine for poisoning wolves, foxes, and other 
predatory animals that kill sheep and 
cattle* Strychnine is very bitter, and if 
the “varmints” taste it, they cough up the 
baits. Also, a quick-acting form was wanted 
so the furs could be recovered before being 
damaged. 

“We tried miadug with diskuising ma¬ 
terials, li)^ sugar,” said Mr. Maas, “but 
with no success, as the bitter taste re- 
mdined. Then, with things that dissolved 
slowly in saliva—that was too slow. Then 
we remembered that a chocolate-covered 
ice cream bat seems to iaek taste, and as a 
layer of wan separates the fee cream from 
the chocolate, ere tried mcorporating 
itryehniiie with wai. Complete successi 
The was protects the poison from saliva, 
Ud^fe li swallowed without being tested. 
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In the stomach the wax soon dissolves by 
warmth, and there is a quick kill.” 

The formula has been highly effective 
in killing wolves and foxes, and the ranchers 
now welcome prowling animals because 
they drop before they do any damage and 
their skins pay a nice profit. 
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Bacteria May Supply Chemicals 

tpERMENTATION methods still play 

the most important part in solvents 
production, according to a paper prepared 
by F. M. Crawford for the Institute of 
Chemical Engineers. Starting in 1920 
with an output from only a few fermenters, 
the demand from the lacquer industry for 
n-butyl alcohol has increased b^' leaps and 
bounds until in 1929 approximately 160 
fermenters, each of 60,000-gallon capacity, 
are needed to keep up the required rate of 
production. The original plant capacity at 
Terre Haute, Indiana, was soon outgrown. 
A second and a third plant were built at 
Peoria, Illinois. 

During the fermentation, tremendous 
quantities of gases are given off, consisting 
of a mixture of approximately 40 percent 
of hydrogen and 60 percent of carbon 
dioxide. More than half of the carbo¬ 
hydrate entering into the fermentation 
process goes into the formation of these 
materials, which at the Peoria plant are 
are being converted into synthetic 
methanol. 

Mr. Crawford predicts that bacteria 
will play an increasing part in the produc¬ 
tion of commercial chemicals and foresees 
a time when our exhausted petroleum re¬ 
serve will be replaced by fermentation 
processes for the manufacture of the many 
solvents and chemicals which are now de¬ 
rived from petroleum. 
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phenyl produced for this process on a 
commercial scale for the first time by the 
Federal Phosphorus Company, of Birm¬ 
ingham, has a melting point of 168 degrees, 
Fahrenheit, a boiling point of 474 degrees, 
Fahrenheit, and a specific heat of 0.4. Its 
thermodynamic properties are being studied 
at the University of Michigan and else¬ 
where. 

In the Covers process the diphenyl is 
vaporized in a tubular heater similar to a 
modern boiler and the vapors pass to a 
single-effect vacuum evaporator where a 
mineral oil fraction between 486 and 626 
degrees, Fahrenheit, is volatilized and 
taken off in an overhead condenser. Pres¬ 
sure in the still is about five millimeters. 
It is reported that with a waste heat boiler 
the entire process has shown a thermal 
efficiency of 83 percent. 


Diphenyl as a Heating Medium 

O NE of the most spectacular develop¬ 
ments of an erstwhile rare chemical 
to an everyday commodity for entirely new 
uses is exemplified by the application of 
diphenyl as a heating medium. This or¬ 
ganic solid changes to a gas at 484 de¬ 
grees, Fahrenheit, and is therefore ideal 
for a heating medium between that tem¬ 
perature and 750 degrees, Fahrenheit, just 
as water, for instance, is an ideal medium for 
the temf>erature range covered by steam. 
The most important application of the new 
heating medium seems to be in the Govers 
process (or refining lubricating oils. 

A. E. Wells, a consulting engineer of Cam¬ 
bridge, Massachusetts, read a preliminary 
paper on the use this process makes of 
diphenyl as a heating medium in distilla¬ 
tion at a recent meeting of the Institute of 
Chemical Engineers. Dr. Francis X. 
Govers, director of research for the Indian 
Refining Company, answered questions 
and demonstrated the operation of the 
process. The problem of producing a 
special grade of lubricating oil distilling 
between 486 and 626 degrees, Fahrenheit, 
called for the use of an indirect heating 
medium. After considering various low- 
melting metals, mercury, and sulfur vapors, 
it was decided to use diphenyl, which has a 
vapor pressure of 110 pounds at a tempera¬ 
ture of 760 degrees, Fahrenheit. 

There is apparently no decomposition 
at this temperature, for Dr. Govers re¬ 
ported that when used continuously in their 
apparatus for over six months, the make-up 
amounted to less than }i percent. Di- 


Spectrum of Chlorine Gas 

ALU ABLE additions to our knowledge 
▼ of the spectrum of chlorine, an element 
whose spectral characteristics have been 
practically unknown heretofore, and data 
tending to show that so far as we are now 
aware, chlorine does not exist in the sun, 
were made available to physicists and 
astronomers through a report published in 
the June 1929 number of the Bureau of 
Standards Journal of Research. 

Several years ago Prof. H. Kayser, of the 
University of Bonn, in reviewing the re¬ 
search work done on the spectrum of 
chlorine, made the statement that, in spite 
of all the investigations that had been made 
up to that time, the spectrum was still prac¬ 
tically unknown. The cause for this situa¬ 
tion lies in the fact that chlorine is a diffi¬ 
cult element to observe spectroscopically. 
When an electric charge is passed through 
the gas at reduced pressure in a glass tube, 
it rapidly enters into chemical combination 
with the hot metal electrodes and the dis¬ 
charge tube soon becomes useless. This 
defect has been eliminated in an experi¬ 
mental procedure at the Bureau, whereby a 
small portable chlorine generator is at¬ 
tached to the discharge tube, thus per¬ 
mitting small amounts of the gas to be ad¬ 
mitted to the tube to replace that which has 
combined with the electrodes. 

With such a tube it was possible to pro¬ 
duce the spectrum of chlorine for the long 
periods of time (up to 16 hours) necessary 
to photograph it in the regions where it had 
never previously been observed. As a re¬ 
sult of this new investigation our knowledge 
of the spectrum has been extended from the 
wavelengths visible to the eye in the violet 
and blue to those in the infra-red, beyond 
the limit of visibility, but capable of being 
photographed with specially sensitized 
plates. 

Our modem theories of the structure of 
the atom enable us to predict the type of 
spectrum which the atom will radiate when 
it is losing the energy imparted to it, say, 
in an electric discharge. These new spec¬ 
trum lines have been classified into spectral 
series and it is found that these conform in 
every detail to the theoretical requirements, 

Steel-Coated Paper Money 
*^0 sooner does the government reduce 
the size of paper currency than the 
qhemist comes along with a plan to make 
money last longer. By means of a process 
developed in the laboratory of Dr. Schoop, 
of Zurich, and reported by Chemistry and 
Industry, banknotes are coated with a 
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particular steel alloy in such a way that 
metal and paper are firmly combined with¬ 
out damage or alteration to the paper. In 
addition to such advantages as durability, 
it is claimed that the metallized notes can 
not be forged. 

^Synthetic Lacquer Has 
Synthetic Name 

I T is only five or six years since **Duco” 
and other pyroxylin lacquers made their 
appearance in the paint and varnish field 
and began the conquest that left them su¬ 
preme in certain important applications. 
The development of the quick-drying 
pyroxylin lacquer has been the sensation 
of the protective coating industry during 
the past decade. Yet the tempo of science 
and industry is so fast that already a new 
pretender for the throne of pyroxylin is 
marshalling his forces in American chemical 
laboratories, and some scientists are an¬ 
ticipating a new conquest by synthetic 
resin lacquers. 

Chief among the picturesque resin 
aspirants to supremacy ia Glyptal—a syn¬ 
thetic resin with a synthetic name, formed 
from the words '‘glycerinand “phthalic 
anhydride,the two substances from 
which it is made. Developed in the great 
research laboratories of the General Elec¬ 
tric Company, Glyptal is the result of a 
successful search for an improved synthetic 
non-conductor of electricity. In its solid 
form it is a resin somewhat similar to the 
well-known Bakelite; when dissolved, it 
produces quick-drying lacquers with sur¬ 
prising qualities which are winning new 
converts and customers every day. 

The first commercial applications are for 
sealing joints in gas mains, for painting 
structural iron, motors, oil tanks, metal 
parts of ships exposed to oil or vapors, fire 
hydrants, ship hulls, mine machinery, and 
similar equipment requiring sealing and 
insulating paint. The General Electric 
Company is marketing a series of Glyptal 
lacquers in colors, for use where an oil- 
resistant, highly protective, durable, and 
flexible insulating coating is demanded. 

These paints possess many desirable 
qualities, including resistance to acids, 
mineral oils, weather, and alkalies, as well as 
adhesion to any surface and protection 
against rust. The Glyptal lacquers have 
been found superior to ordinary protective 
paints, in that they are more easily applied, 
dry faster to a coating of more pleasing 
appearance, are more resistant to acids and 
mineral oils, and are less affected by high 
temperatures. They withstand tempera¬ 
tures destructive to the commonly used 
paints, and also have a greater dielectric 
strength. 

These new lacquers are now available in 
five colors—red, blue, brown, green, and 
aluminum. They may be applied by 
brushing, spraying, or dipping, dry dust- 
free in about 30 minutes, and in approxi¬ 
mately ten hours to a hard smooth finish 
which is not brittle and can be cleaned 
easily. When using Glyptal lacquers as a 
finish, no priming or sizing is necessary. 

Mold Used to Make Gluconic Acid 

HE despised mold, popularly con¬ 
sidered only destructive, is now used 
in the making of a health-^ving product 
by the United States Department of 
Agriculture. The process of putting molds 
to work in producing gluconic acid, used in 
making an expensive calcium salt with 


highly important medical qualities, was 
discovered and recently perfected by 
Horace T. Herrick and Orville E. May, 
chemists in the Bureau of Chemistry and 
Soils of the department. By the new 
method, this salt is reduced in cost from 
about 16 dollars a pound to 50 cents a 
pound. “This,*' says Dr. Henry G. Knight, 
Chief of the Bureau, “is an example of the 
manner in which the bureau is using ap¬ 
parently useless organisms to create valu¬ 
able chemicals. 

‘'The calcium gluconate which is made 
from the gluconic acid produced in the Color 
and Farm Wastes f)ivision of the bureau 
is now regarded as the only calcium salt 
which can be injected between the muscles, 
in the treatment of certain ailments of 
man, without causing abscesses. In com¬ 
mon with other calcium salts it can be in¬ 
jected into the blood stream or given 
through the mouth and, in contrast to the 
exceedingly disagreeable taste of other 
calcium salts, it is practically tasteless. 

“Until Mr. Herrick and Mr. May 
discovered the kind of mold that produces 
gluconic acid, learned to feed this mold the 
right amount of glucose, learned to keep it 
in a liquid of the right temperature, per¬ 
fected large containers which would not 
corrode from the action of the acid and 
finished other laborious research, calcium 
gluconate remained a rare medicine, manu¬ 
factured by chemical processes and held 
at exceedingly high prices by certain 
European manufacturers." 

It is believed that calcium gluconate, 
when fed to high-production hens which 
lay thin-shelled eggs, may have a marked 
and unusual effect in thickening the shells. 
It is considered possible that the textile 
and tanning industries will also make use 
of gluconic acid. 


Extend Investigation of Rare Gases 

TN our June, 1929, issue we described the 
process of manufacture of the glowing 
colored tube electric advertising signs, ex¬ 
plaining the effects produced by the use 
of neon, argon, helium, and mercury vapor 
in the tubes. We are reproducing this 
month a photograph showing an important 
step in the manufacture of these popular 
advertising signs in which the air is com¬ 


pletely exhausted from the tubes before the 
introduction of the rare gases. 

The popularity of these advertising signs 
has opened up a tremendous field for neon 
gas, which was previously nothing more 
than a chemical curiosity. Now we are 
informed that new possibilities for the 
commercial development of still other rare 
gases are in prospect as a result of the 
research work of a French chemist, M. 
Lepape. He has succeeded in obtaining 
appreciable quantities of krypton and 
xenon, both of which are present in the air 
in minute quantities, by fractionating the 
residual gases from liquid air. In appara¬ 
tus of the type used by Claude for the 
liquefaction of air, the krypton and xenon 
are entrained in the ebullition of liquid 
oxygen. In order to reduce loss of these 
gases through mechanical entrainment, M. 
Lapape employs fractionation by means of 
adsorption at the temperature of liquid 
oxygen. By using coconut charcoal or 
silica salt with the liquid oxgen in the 
process of evaporation, the mixture be¬ 
comes enriched in krypton and xenon, 
which are subsequently separated by 
fractionation on the coconut charcoal. By 
this method M. Lepape has been able to 
recover from air several liters of krypton 
and one liter of xenon. 


Wanted: Uses For Columblum 
the recent Chemical Exposition, in 
New York, columbium was exhibited 
for the first time. Because of the remark¬ 
able properties of this new metal, specu¬ 
lation was rife among chemists as to where 
application of the newcomer would first 
be made. The metal exhibited is said to 
represent all of the metallic columbium 
in the world. The metal has an atomic 
weight of 93.5, its specific gravity is 8.3 
and its melting point is about 1950 degrees, 
centigrade. 

Columbium is silvery in appearance and 
may be coated with iridest^ent, colored 
oxides by electrolysis. Like tantalum, it 
is inert to practically all chemical action 
and m soluble only in a mixture of nitric 
and hydrofluoric acids. The metal readily 
absorbs gases by occlusion, is very ductile, 
and may easily be worked cold. It may 
{Pleam turn to page 86) 
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The Month in Medical Science 

Progress in the Medical and Surgical Fields 

By MORRIS FISHBEIN, M. D. 

Editor of the Journal of the American Medical Association and of Hygeia 


The Ck>mj^ition of Gigaret and 
Gigaret Smoke 

D r. EMIL BOGEN has made available 
the results of his investi^tion of 
dgarets sold in the American market. More 
than 286 brands are purchased by American 
smokers, varying from pure oriental ciga- 
rets made of Turkish and Egyptian to¬ 
bacco to the pure domestic brands made 
of Virginia and Carolina tobacco. In addi¬ 
tion, there are innumerable blended to¬ 
baccos of which the most popular cigarets 
are typical, as well as denicotinized tobacco 
cigarets and tobacco-free cigarets. In bis 
investigation, Doctor Bogen found that it 
was not possible to differentiate regularly 
between cigarets of the same class, but that 
experienced smokers when blindfold can 
tell the difference between cigarets of dif¬ 
ferent classes. 

The moisture content and nicotine con¬ 
tent of tobacco varies. Domestic brands 
average 2.60 percent of nicotine, blended 
tobaccos 1.90, oriental tobaccos 1.44, and 
denicotinized tobaccos 1.10. There is 
thus but a small limit of differentiation 
in nicotine content between denicotinized 
and oriental tobaccos. 

Doctor Bogen recognizes that the chemi¬ 
cal composition of the cigaret is not the 
only factor that may affect the response of 
the smoker. There is the inhalation of the 
smoke, the heat, and the deposition of the 
ingredients in the tissues. In an interest¬ 
ing table, Doctor Bogen contrasts the pains 
and pleasures of cigaret smoking as repre¬ 
sent^ by the average number of men un¬ 
dergoing blindfold tests. 

Pains and Pleasures of Cigaret Smoking 

Percentages reported by subjects of 
blindfold tests. 


I. The Pleasures of 

Smoking Percent 

Sociability. 66 

Fragrance. 60 

Relaxation . 60 

Stimulation. 60 

Steady nerves. 46 

Smoothness, mellowness, and 

soothing. 85 

Quieting hunger. 80 

Sight of the smoke. 26 

Feel in the lips. 26 

Feel in the hand. 10 

Taste . 6 

It The m Effects of 

SiDoldng Percent 

Shortness of bresth. 35 

Biting and irritation. 30 

Goivmng. 80 

Burning. 15 

Nausea. 10 

Palpitation of heart. 6 

Hoproetwas. 6 

SsJivatioa. 6 


Aiisfinite relationidiip was also found be¬ 


tween underweight and persistent use of 
tdbacco. Those who use no tobacco were 
usually overweight and showed a lower 
incidence of colds and respiratory diseases. 


The Lens of the Eye 

A LMOST everyone knows that the eyes 
of animals, insects, and fishes are 
adapted to the nature of their lives. This 
applies not only to the retina of the eye, 
the portion which accurately conveys the 
vision to the brain, but also to the lens of the 
eye which acts as a mechanism for focus¬ 
ing the image on the retina. 

Dr, John O. McReynolds has made ex¬ 
tensive studies of the lens of the eyes of 



Owl’s eye, Bubo virginianus. This 
represents a meridional section 
of the eye. The enormously pro¬ 
truding cornea is a combination 
of cylinder and cone and performs 
an exceedingly important func¬ 
tion in the refraction of light 

I 

various species, which indicate some of the 
remarkable conditions that exist. There 
are some beetles which have thousands of 
eyes and thousands of lenses. Consider the 
marvels of the mechanism of the eye of a 
bird which enables it while flying swiftly to 
alight with accuracy on a swinging tele¬ 
phone wire or to catch in its beak an insect 
flying in a diverging course. The eyes 
of many species are both telescopic and 
microscopic. The eyes of fish are adapted 
to the medium in which they live. The 
owl’s eye is interesting, according to Doctor 
McReynolds, because of the prominent 
part that the cornea, which is the tissue 
over the eye, plays in helping the owl to 
see satisfactorily. 


The Malingerer 

T he malingerer is usually mentally dis¬ 
turbed. * In order to excite sympathy 
in one in whom he or she, and it is usually 
she, is interested, he will inflict all sorts of 
strange injuries on his person. Sometimes 
in order to avoid hard work or military 
service, he will daim deafness, inability to 


see, or even disturbance of the kidneys. 
During the war there were many such 
cases. Instances actually occurred in 
which egg white or similar substances were 
injected into the bladder so that excretions 
might reveal the presence of albumin on 
examination. 

Among the strangest of all malingerers 
are those who inflict injuries on the skin. 
Every specialist in diseases of the skin has 
seen numerous cases of this character. 
Recently, Doctors Stokes and Garner of 
Philadelphia have described a remarkable 
case of this kind. A married woman, 40 
years of age, developed typical hysterical 
symptoms, including attacks of rigidity, 
sleeping spells, and disturbances of vision, 
and at the same time white spots and scars 
on the skin. A specialist is able usually 
to detect the fact that the skin disturbance 
is self-inflicted. 

Usually it is not an eruption on the skin, 
but an ulcer or an erosion due to the action 
of some burning or caustic substance. In 
34 cases seen by one specialist, 14 were due 
to the application of carbolic acid or 
phenol, which had been used to produce 
burns and scars. Usually the interest of 
the specialist is aroused at once by the fact 
that the skin disturbance does not resemble 
any ordinary skin disease. However, it is 
possible to injure the skin merely by rub¬ 
bing it with a wet finger or by applying 
sand-paper, acids, mustard, tobacco, or 
more caustic substances. 

It is usual for the self-inflicted wound to 
be in a place that the hand can easily 
reach. In a left-handed person the scars 
are on the tight side, and in a right-handed 
person on the left side. 

Among symptoms of nervousness which 
are likely to appear in such people are 
bitten finger nails, bitten knuckles, and 
hangnails. Indeed, Doctors Stokes and 
Garner speak of the nervous restlessness, 
the slight tremors of the finger muscles, the 
easily moist or over bright eye, or the 
“poker” face of the outwardly calm, al¬ 
though inwardly tense, person as typical 
malingerers. In practically every case it 
is possible to find a background of motive 
which may be sexual or associated with a 
love affair. Jealousy, self-pity, and motbid 
craving for sympathy are the chief causes of 
malingering. 

In the case of the girl in Escanaba some 
years ago who deceived physicians for 
many weeks with an extremely high fever 
brought about by touching the thermom¬ 
eter to the hot water bottle, it was the de¬ 
sire to attract the attention of some one 
who was not interested. However, in addi¬ 
tion to the jealousy motive, there may be 
moral, religious, intellectual, or economic 
reasons for producing the disturbance. 


An Exclusive Meat Diet 


EXPERIMENTS 
“ the direction of 


just completed under 
Dr. C. W. Lieb served 


to confirm the observations made by the 
Arctic explorer Stefansson when he returned 
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from the far north after having lived for entire body. It has long been known that of this particular point. The acquiremeht 
many years on what was practically an gentle massage and a hot bath will produce of spwch is one of the most unport^t 
exclusive meat A’et. At that time observa- the same relaxing effect. functions in human development. Un- 

tions showed that no definite physical or It occurred to Dr. Joshua Rosett to de- questionably speech is learned more rapimy 
other changes had occurr^ in Stefansson. velop an apparatus which by alternately in infancy than in adult life as everyone 
The people who opposed the eating of compressing and releasing the tissues would knows by comparing the ease with Which 
meat on prejudicial ground attempted to produce a similar effect. The device is like language is acquired in infancy with the 
explain the facts by asserting that he had a union suit, made of strong inelastic rub- difficulty of acquiring a second language 
been able to withstand high protein berized cloth and is composed of a series later in life. A thousand children were 
and fat diet due to the cold air or to his of collapsible tubes which encircle the limbs studied as to the age of onset of talking and 
vigorous exercise. As a matter of fact, and the body as high as the line of the arm- walking, and this was compared with the 
summer heat comparable to that of our own pits. By means of an air compressor and mental age, intelligence quotient, national- 
country was experienced part of the time, exhaust, compressed air enters the garment ity, and similar factors, 
and, indeed, winter temperatures in the in such a manner that the tubes are mo- Doctors Abt, Adler, and Bartelme, who 
far north are for the human being much mentarily inflated and deflated one after made the study, find that the range in on- 
like those of our own climate, because of the another in succession, in a direction from set of talking extends from 6 to 60 months 
furs that are worn and the temperatures the extremities toward the upper part of for both boys and girls. The average age 
that are maintained in Eskimo houses. the chest and shoulders. The degree of for talking for boys is 19 months and for 
For the purpose of the experiment, pressure is regulated by valves and the girls 18 months. Practically all observers 
Stefansson and Andersen, who spent three speed of the wave is regulated by another agree that girls learn to talk quicker than 
years with him in the Arctic, consented to go apparatus. boys. 

on an exclusive meat diet for a year and to This garment has been in use, according In comparing the age of onset of speech 
be studied from all angles during the period to Doctor Rosett, for more than three years with intelligence rating, it is pointed out 
of the experiment. For a year, therefore, and people who try it say that it produces that the higher the intelligence the earlier 
they lived on meat, most of which was cold- 
storage meat, although for a period of two 
months they had fresh meat. Calcium was 
obtained by eating the ends of the ribs and 
gristle. Very little salt was added to the 
food. Raw bone marrow was eaten as des¬ 
sert at times during the year of the experi¬ 
ment. Coffee and black tea and water were 
the sole beverages and were taken un¬ 
sweetened. 

It is pointed out that both the men were 
excellent subjects from the psychologic 
point of view, since they had previously 
lived on limited diets and had no mental 
hazards as to the outcome. There was 
little if any change in their weights and no 
disturbances of the kidneys. The diets 

averaged 2600 calories per day. The blood apparatus for the induction of muscular relaxation and sleep 

pressure of Stefansson did not change and 

Andersen’s blood pressure fell from 140 ® gentle massage all over the body tis if by the child learns to talk. The average age 
millimeters to 120 millimeters. There was fingers. The uniform effect has of speech onset was lowest in the Jewish 

no decrease in physical vigor and both men of relaxation. Patients with group and highest in the group with both 

appeared ruddier at the end of the experi- ^^^^vous and mental diseases who are ex- parents foreign born, 
ment than at the beginning. The teeth did do not sleep apparently fall The average of onset of walking for both 

not deteriorate, the bowels remained normal in this device. Experiments are sexes is 16 months, ranging from 7 to 61 

and there was no change in pulse, tempera- being conducted to determine its usefulness, months for boys and 7 to 60 months for 



ture, or ability to sleep. * 

It has been argued by some of the op¬ 
ponents of meat in the diet that the eating 
of meat brings into the bowels vast numbers 
of dangerous bacteria and therefore is bad 
for the human body. The investigation 
revealed the fact that the whole meat diet 
in both subjects caused a simplification of 
the germs in the intestinal tract and did 
not cause the development of putrefactive 
germs. 

The results of this experiment should not 
be considered, however, as a recommenda¬ 
tion for eating vast quantities of meat or of 
meat alone by the majority of people. The 
experiment does break down, however, the 
arguments of the vegetarians as to the 
dangers of meat. The fact remains that the 
best diet for the human being is a well 
balanced mixture of all of the foods com¬ 
monly eaten by man, including meat, eggs, 
fresh vegetables, cooked vegetables, fruits, 
and cereal products. 


An Apparatus for Muscular Relaxation 

TT has been generally agreed that relaxa- 
* tion of the muscles, whether produced by 
mental action or by physical process, is con¬ 
ducive to sleep. Dr. Edmund Jacobson has 
devised a system called “progressive re¬ 
laxation/’ in which the patient is taught in 
a series of lessons to relax muscle after 
muscle until he finally learns to relax his 


Deaths from Pugilism 

COME time ago Dr. H S. Martland 
^ pointed out that several puglists had 
died and others developed mental distur¬ 
bances due to the development of a con¬ 
dition called “punch drunk.” Thiacondition 
is the result of small hemorrhages in the 
brain caused by repeated concussions. Re¬ 
cently pugilism has become more and more 
popular in Germany. Although boxing was 
common in ancient Greece and Rome, it 
did not become popular in Germany until 
after the World War. 

Now the Germans are beginning to ob¬ 
serve cases similar to those described by 
Martland. Kurt Wolff, the German pathol¬ 
ogist, lists 25 deaths, in seven of which 
the fatality resulted from hemorrhage into 
the brain due to a blow on the side of the 
head. 

The casualties in boxing are usually due 
to matching inexperienced boxers with 
better trained and heavier opponents, or 
to holding matches soon after a full meal 
or while the boxer is suffering from some 
disease. 

Speech and Intelligence 

^HE mother is invariably interested in 
the question as to when the child will 
begin to talk. In the Institute fpr Juvenile 
Research in Chicago investigation was made 


between the age at onset of walking and 
general intelligence. 

It was noted in addition to this, that 
children who wet the bed at the age of 
three years or above learn to talk later than 
those who have established dry habits 
prior to that time. 

The Hearts of Athletes 

TOURING the Olympic Games held in 
^ Amsterdam last year special studies 
were made of the hearts of the athletes by 
Doctor Herxheimer of Berlin who has for 
many years been interested in this subject. 
During the Amsterdam games, the hearts 
of 246 athletes engaged in various branches 
of sport were studied with the X ray before 
and after activity and their sizes were com¬ 
pared with the body weight. 

Short-distance runners and athletes par¬ 
ticipating in a variety of sports hadi hearts 
which differed but little from those of the 
average men. The same is true of long¬ 
distance swimmers. On the other hand, 
marathon runners tax the heart severely, 
their hearts being the largest of athletes in 
any branch of sport. Next to the mara¬ 
thon runners were heavy-weight lifters and 
throwers, the oarsmen, and the long-dis¬ 
tance bicycle racers. Boxers also place a 
heart, as was shown by 
the high rates of weight and si 2 se of the organ 
in this type of athlete. 
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This tank looks 
like steel ■“ but 
is made of 

PRESDWOOD 

In both movie studios and factories. Masonite Presdwood 
is helping to win the war against rising production costs. 

In monster tanks of the feature film, "Sne Goes to War”, 
this grainless wood forms most of the superstructure. 
Hero Presdwood is used for its lightness, workability, 
smoothness, strength, and ability to take any finish. 

Makes all these things 
In great factories, carload after carload of Presdwood 
goes to the punch press, band saw, or milling machine to 
be transformed into useful articles. Presdwood makes 
iceboxes and incubators. It builds beehives and bird 
houses; is used in the manufacture of clothes hampers, 
bread boxes, breakfast nooks, kitchen cabinets, campers’ 
tables, radio cabinets, speed boats, table tops, outdoor 
signs, and scores and scores of other interestingproducts. 


One of the Masonite Presiwond tanks used by JnsniratUm 
Pictures, Jne., at the Tec-Art btudtos, Hollywood, talijomia. 

[ IfyouarcinterMtMlinany manufacturod arti> | 
cl«s you can probably fiad way* In whicdt Pread* I 
wood will lower your produetiou coats and I 
improve quality, ^nd for free sample and the I 
Prcladwood bool^t. Just mail the coupon NOW. I 

Home mechanics use Presdwood for putting up light 
shelving, making small toys, or building a radio cabinet* 
Builders find Presdwood ideal for paneling fine homes 
and modern buildings. Contractors, employing Presd¬ 
wood for lining concrete forms, find hand smoothing 
unnecessary except at construction joints, and thus 
effect savings of as much as 40 per cent in labor costs. 

Manufacturers and builders have a wonderful material 
in this grainless wood, for it neither cracks nor splits, is 
highly resistant to moisture, and does not warp when 
properly handled .The Presdwood booklet explains its uses 
—tells how various finishes are applied. A copy is wait¬ 
ing for you and will be mailed on receipt of the coupon. 

MASONITE CORPORATION 

111 West Washington Street, Chicago, Illinois 


^ MASOmTECOBPORATXON,’ 

Please send me. Free 
Presdwood booklet. 


, 111 W.WMhiim^nSt.,CWnteo.I«. 

1 please send me. Free, a sample of Masonite Presdwood ,and the 


I 


Name. _ 

Addteas.. 





. State., 


1929 


PRESDWOOD 

Mutt fy Os maksrr 

KASOWITB SmvCTURAI. IMfUlAXlDlf 
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Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 


Aviation 

Elements of Mechanical Flight is a 
home study course offered to anyone in the 
country who desires aeronautical training. 
The assignments are presented in a non¬ 
technical manner so that even a grade 
school education is sufficient preparation. 
The course includes fundamental principles 
of flight, stability and control, the complete 
design and building of an airplane, flying 
instruction, and engines for aircraft. Dc- 
partment of Engineering Extenaiont Penn^ 
Bylvania State College^ State College, Penn- 
sylvania, — Inquire. 


Engineering 

Selected Papers from the Journal of 
THE Institute of Electrical Engineers 
OF Japan are issued in ICnglish either in full 
or in abstract, for the purpose of intro¬ 
ducing to the Western public the gist of the 
papers published in the Journal of the In¬ 
stitute of Electrical Engineers of Japan. 
Denki-Gakkwai, No. 3, t-Chome, Yuraku- 
cho, Kojimachi-ku, Tokyo, Japan.—Prices 
Upon Request, 


Abridged Scientific Publications from 
THE Kodak Research Ijiboratories 
(Volume XII) is a compendium of many 
important scientific papers published dur¬ 
ing 1928. EaMman Kodak Company, 
Rochester, New York. — Gratis. 


Plans For Systems of Sewerage, Sew¬ 
age and Waste Disposal is a 28-page 
pamphlet of particular interest to engineers 
engaged in the design of municipal, in¬ 
stitutional, industrial, and private sew¬ 
age systems. Division of Sanitation, ^3 
South Pearl Street, Albany, New York .— 
Gratis. 


Index op Technical Reprints gives the 
titles and writers of numerous reprints is¬ 
sued by the Bell laboratories to date. Bell 
Telephone Laboratories, Incorporated, ^63 
West Street, New York. — Gratis. 


Industry 

The Oxford Process for the Produc¬ 
tion of Sugar from Sugar Beets is a re¬ 
port devoted to the development and costs 
of the Oxford dessication process, with 
statistics for comparing with the diffusion 
proQess. Oxford University Press, 111, Fifth 
Avenue, New York,—85 cents. 


The Conservation of Industrial 
Acreage is a bulletin of the Pennsylvania 
Railroad showing the need for exercising 
wisdom and foresight in developing in¬ 
dustrial property, and enumerates certain 


pitfalls to be avoided by owners of in¬ 
dustrial property, leaders of business and 
civic associations, and municipal and state 
officials. Another recent publication of the 
company is entitled. What Two Penn¬ 
sylvania Railroad Men Saw in South 
America. Their story is very interesting. 
Information Service, Pennsylvania Railroad, 
Philadelphia, Pa.—Gratis. 


Lubrication in the Presence of Water, 
a special issue of one of the Texas Com¬ 
pany’s periodicals, discusses from various 
angles the problems concerning this type 
of lubrication and the most practical solu¬ 
tions thereof. The Texas Company, 17 
Battery Place, New York. — Gratis. 


Everything for Mine and Industrial 
Safety, including the Edison safety lamps, 
is a well-indexed 158-page catalog. Mine 
Safety Appliances Company, Homewood 
Station, Pittsburgh. — Gratis. 


Carbon-Black in 1928, by G. R. Hopkins 
and H. Backus of the Bureau of Mines, 
presents complete statistical data and 
summaries of the carbon-black industry 
in 1928, when it set new high records for 
both production and sales, due in part to 
the steadily increasing demand for rubber 
automobile tires. The figures show a 
consumption of nearly two pounds of 
carbon-black per tire. Most of the carbon- 
black is produced in Louisiana, Texas, 
and Wyoming. United States Government 
Printing Office, Washington, D. C.—Fire 
cents. 


Natural Gas Pipe Lines in the United 
States is a map showing the location of 
natural gas pipelines, and the natural 
gasoline and carbon-black plants of the 
country. Bureau of Mines, Department 
of Commerce, Washington, D. C.—50 cents. 


Medicine ' 

San Francisco Cancer Survey, by Fred¬ 
erick L. Hoffman, is largely limited to 
Canada. The compilation is the fifth 
treatise of a series which began as a statisti¬ 
cal survey of cancer on the Pacific Coast. 
Prudential Insurance Company, Newark 
New Jersey. — Gratis. * 


Annual Report of the Medical De¬ 
partment of the United Fruit Com¬ 
pany is a well-indexed 878-page book 
covering the work done during 1928 in 
controlling malaria on the plantations of 
the company, and describes improved de¬ 
signs incorporated in new hospitals erected 
during the year. The book contains many 
valuable contributions by research special¬ 
ists of the staff and others, dealing with 
various tropical diseases and other sub¬ 


jects of medical interest. Medical Depart¬ 
ment, United Fruit Company, 17 BaJUery 
Place, New York City. — (^atis. 


Biology 

Paleontology and the Evolution op 
Man, by D. M. S. Watson is the view ot 
a conservative paleontologist concerning 
man’s evolution. Oxford University Press, 
IIJ^ Fifth Avenue, New York.—70 cents. 


Neanderthal (Mousterian) Man, by 
Oliver C. Farrington and Henry Field, 
narrates in easily readable style the present 
knowledge concerning a race which main¬ 
tained its existence in Europe for a period 
estimated at almost 100,000 years, and then 
became extinct after contributing knowl¬ 
edge of the uses of fire, improved stone 
implements, the beginnings of family and 
communal life, and some rudiments of a 
religious belief. Field Museum of Natural 
History, Chicago.—25 cents. 


Miscellaneous 

Suggestions to Authors contains perti¬ 
nent information concerning manuscript 
preparation and book manufacture, par¬ 
ticularly for writers in the technical field. 
McGraw-Hill Book Company, Inc., 370 
Seventh Avenue, New York City. — Gratis. 


Revised Encyclopedia of Caged Birds 
contains advice, suggestions, and informa¬ 
tion for pleasurable or profitable care of 
caged birds. Questions are answered con¬ 
cerning bird selection and breeding, treat¬ 
ment and feeding, diseases, types of cages, 
and methods for training certain types of 
birds. Audubon Publishing Company, 
Louisville, Kentucky.—Paper 75 cents, cloth 
$1.50. 


World Power Conference, Second 
I^bnary Mhbjting, Berlin 1930 is the 
title of a pamphlet which outlines the na¬ 
ture and purpose of the next World Power 
Conference. Zweite Weltkraftkonferenz., 
Berlin NW7, Ingenieurhaus, Germany — 
GMis. 


Beyond the Electron, by J. J. Thomson, 
presents the author’s view as to the com¬ 
plex nature of the electron and its accom¬ 
panying-waves. The Macmillan Company, 
60 Fifth Avenue, New York,—80 cents. 


ftiOTOGBAPHV AT Eabb ig a Valuable little 
handbook designed to help the photog¬ 
rapher, whether amateur or professional, 
to make better pictures. Burronghs Well- 
COTM and Company, Jneorporated. 11 Ea»t 
1,1 Street, New YoTk.—GratiM. 
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PRACTICAL USEFUL BOOKS 
ON BUSINESS . . . 

These business books were written for business men by 
business men, based on successftd experience* They have 
helped thousands to analyze trends, plan policies, manage 
men and solve every type of modern business problem* 


INVESTMENT POLICIES THAT 
PAY 

By Ray Vance 
S4.00 

Mr. Vance’s followers are men with hundreds and 
men with millions. They are making: plenty on 
their money—without speculating ana without 
losing their peace-of-mind. They are guided by 
definite policies so that they can account with 
assurance in any emergency. 


MAKING MONEY HAPPII.Y 
By Herbert N, Casson 
$2.00 

We all want to make money—yes. But we want 
more than that. We want to know how to 
possess wealth and yet retain possession of our¬ 
selves. We want success, but not at the price of 
happiness. Mr. Casson tells you, in ’’Making 
Money Happily,” how you can have both success 
and happiness, how you can become rich and 
famous without becoming a machine, a miser, a 
hermit, a snob or a brute. 


THIRTEEN TIPS ON 
LUCK 

By Herbert N. Casson 
$2.00 

Carnegie knew how to find 
luck and it brought him a 
fortune of over $3,000,000. 
Edison knew how to find 
luck—and so did Ford. Mr. 
Casson has known hundreds 
of lucky men, and he has in 
vestigated the reasons for their 
luck. Always he ha.s found 
good reasons, and now he tells 
you what these reasons are. 

TIPS FOR TRAVEL- 
ING SALESMEN 
By Herbert N. Casson 
$ 2.00 

A book that combines the 
flavor of a personal talk with 
the authority of the printed 
page, that provides stimulation 
for dull days and practical 
sales help for every day. 
’’Tips for Traveling Salesmen” 
will helpjsalesmen develop their 
personality and imagination, 
and their ability to (^amatize 
their goods. 


HOW TO GET THE 
MOST OUT OF 
BUSINESS 

By B. C. Forbes 
$2*50 

B. C. Forbes has a wide ac¬ 
quaintance among millionaires 
of today, men known tlirough- 
out the world of finance, in¬ 
dustry and commerce. Some 
of these famous men are happy, 
and some of them are merely 
rich. FYom their careers and 
their home-brewed philosophy, 
Mr. Forbes has drawn illus¬ 
trations which tell you how to 
get the most out of business. 

PSYCHOLOGY AND 
PROFITS 

By Donald A, Laird 
S3.50 

Executives who are intent on 
piling up profits are giving 
more and more personal atten¬ 
tion to developing the efficiency 
of their manpower. They are 
letting psychology teach them 
how to get the mast, loyalty, 
co-operation and performance 
out of every man working 
under them. 


CREATIVE 

THINKERS 

By Herbert N. Casson 

$2.00 

^’Creative Thinkers” is the 
first scientific attempt to apply 
the principles of evolution to 
the activities of business, 
finance and public life. It is 
the first book which has ever 
given a definite formula of 
progress w'hich cjin be applied 
to human affairs as well as to 
the development of plants and 
animals. 

HOW TO SOLVE 
TYPICAL BUSINESS 
PROBLEMS 

By William R. Basset 
$2.50 

Mr. Basset has solved knotty 
problems for important busi¬ 
ness men. Maybe he can help 
you solve yours. You will 
find in Mr. Basset’s book, 
common-sense solutions for 
most of the problems which 
may be interfering seriously 
with your profits. 


If your bookseller cannot supply you, use the convenient coupon below. 

B. C. Forbes Publishing Company 

120 Fifth Avenue, New York City, Department S A 1-30 

Enclosed find $. .. , for which please send me, all charges paid, the following books. 

In the event that they are not satisfactory, I will return them for full refund of my 
money. 


TITLE 


MY NAME. 


MY ADDRESS. 
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The Amateur Astronomer 


T he hobby of the amateur telescope 
maker received its rebirth at Spring- 
field, Vermont, several years ago, at the 
hands of a local society of amateurs, '‘The 
Telescope Makers of Springfield.” We 
reproduce this month a winter photograph 
of “Stellafane,” the mountaintop club¬ 
house of that famous society, taken by 
Oscar S. Marshall, its secretary. Before 
the mountain which “Stellafane” sur¬ 
mounts was officially renamed Mount 
Porter the neighboring farmers sometimes 
called it Breezy Mountain. It is so breezy 
in winter that the builders of “Stellafane” 
anchored each of the house’s four corners 
to the Granite State by means of a steel 
cable let into the rock, so that the building 
would stay in the state during the Vermont 
winters. Amateurs who have visited 
“Stellafane” may behold it now shrouded 
in white, with the dead grasstops waving 
above the snowbanks, in the photograph. 


be hung up. When he grows up he says he 
expects to be a professional astronomer. 
Probably Knox is our youngest amateur. 
Who claims to be our oldest? 

L ast month we promised to publish an 
abstract of an article by Professor A. 
E. Douglass of the University of Arizona, 
entitled “Atmosphere, Telescope and Ob¬ 
server.” This appeared in Popular 
Astronomy for June, 1897. Our abstract 
was sent to Professor Douglass with the 
idea that he might wish to alter it in the 
light of later experience, but he found 
nothing in it to alter. After all, however, 
the matters involved are basic and not a bit 
different in 1929 than in 1897, and there¬ 
fore we make them available to our readers. 
Professor Douglass writes: 

“Every astronomer knows that good 
seeing is not a matter of clouds and that 
the deffnition does not become superb 


merely because the atmosphere has become 
clear and perfectly transparent; on the 
contrary a certain amount of haze some¬ 
times improves the seeing. 

“Every possessor of a fair-sized tele¬ 
scope, has at hand a means whereby he may 
study the more obscure atmospheric con¬ 
ditions which accompany good and bad 
seeing and, at least in some cases, deter¬ 
mine whether bad seeing is due to local con¬ 
ditions which may be evaded by moving a 
few miles, or to general conditions which 
may require a large change in latitude to 
correct. The means consists simply in 
placing the eye directly in the focus of the 
objective and watching the streams of air 
pass by overhead. 

“The currents cast, as it were, their 
shadows on the objective and as all the 
light is concentrated in the focus, the eye 
can, without changing position, see all the 
irregularities in illumination which take 


A ll three of the other photographs this 
^ month are of lads who have taken 
up telescope making, the hobby which ap¬ 
peals to young and old. The first is Winston 
Juengst, Box 43, Croton Falls, N. Y , aged 
16, who says he has scratches and a turned- 
up edge on his mirror, but such a good 
paraboloid nevertheless that the telescope 
“supplies a real thrill.” Juengst is studying 
astronomy with seriousness. He plans an 
eight-inch telescope next, but this appears 
to be contingent on parental permission, 
as it seems he has also gone in for interior 
decoration, having redecorated the kitchen, 
where he made the first mirror, in red of a 
shade suspiciously resembling that of 
optical rouge. 

Richard W Aldrich, 626 East Washing¬ 
ton Street, Hoopeston, Illinois, aged 17, 
sends a picture of a four-inch mirror which 
“took a long time to make but finally came 
out all right.” The total cost was not over 
seven dollars, he says, the eyepiece being 
from a “Kopton” optical set. He gets a 
magnification of 104 diameters. 

Reed Knox, Jr., of University Terrace, 
Deland, Florida, says he “sends us a 
picture of his telescope so far.” It is his 
third attempt. He dropped No. 1 on a 
concrete floor and No. 2 refused to polish 
out, but each time he gains impetus. As 
he is still no more than 12 years old he has 
time to beat the 200-inch record about to 
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Keeping Pace 
With Industry 

Industrial methods have progressed at an 
amazingly fast pace during the half cen¬ 
tury that the Broderick & Bascom Rope 
Co. has been making wire rope. 

Immense steam shovels, cranes and hoists 
of greater and still greater capacities have 
followed each other with startling rapidity, 
each subjecting its wire ropes to greater 
strains and shocks. 

To keep pace with the ever increasing de¬ 
mands made upon wire rope, this company 
has devoted all its energy and accumu¬ 
lated knowledge. It was not enough to 
make stronger ropes; but ropes in which 
flexibility and elasticity were so nicely 
combined with greater strength, that long 
life and economy were assured. 

The designing of such ropes and the de¬ 
signing and building of machines to make 
them—even the erection of new factories 
to house these machines—are accomplish¬ 
ments of which the Broderick & Bascom 
Rope Co. is justly proud. 

The most famous of these ultra modern wire ropes 
is Yellow Strand, distinguished from all other ropes 
by having onr yrllo-w strand. Its special wire is drawn 
In the celebrated Sheffield Distiict, from steel of 
Swedish origin. 

Yellow Strand is a heavy duty rope that finds best 
opportunity to show its mettle under severest opera¬ 
ting conditions. 

Broderick & Bascom Rope Co. 
St. Louis, Mo. 

Ea$tern Office and ff'arehouMe: 6B Washington St.. N. Y. 


fTestrrn Offitet. 

Seattle and I'ortland. Ore. 


Factories: 

St. Louis and Sratlle 


Manujactiirers oj nothing, but wire rope for over half a century 

IfeUow Strand 

WIRE ROPE 
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In warming a car ... in cooling a 
car . . «et tha motonat chooaaa to 

keep comfortable, the motor piaya no 
small part in operating the fan in 
the HaDeea Car Heater, (illuatrated 
above),made by Liberty Foundries Co 
—and in the HaDeea Car Heater the 
motor is a Signal Fractional Horse¬ 
power Motor, selected for its efficient 
performance with low power con¬ 
sumption, so necessary in an auto¬ 
mobile heater No motor better 
adapted to its use could be put into 
this heater Signal Fractional Horse¬ 
power Motors are designed for such 
requirements Perhaps your manu¬ 
facturing problems include motor 
problems? 

SIGNAL ELECTRIC MFC. CO. 

Bro«4w«sr 

Nenomlw—t Michigan 

Small motor ipeciali^ts stnte 1890 


SCIENTIFIC AMERICAN 

I at proper distances and the waves seen 
through it. 

‘The currents of course are usually ob- 
served at night but they may be seen m the 
daytime by using a small diaphragm at the 
focus to exclude the greater part of the 
light of the sky. By day they are ex¬ 
tremely handsome. 

“In order to understand the subject 
I better, let me cite a few familiar cases of the 
same or similar phenomena. The most or¬ 
dinary instance is met with in sunlight 
upon shallow water. There, beneath each 
rising wave, the light is condensed, while 
beneath each trough the light is enfeebled. 
At a certain depth, depending on the 
character of the waves, the contrast be¬ 
tween the crest and the trough is most 
marked. Upon going deeper the difference 
decreases, leaving finally only light and 


dark patches. I conceive the waves in the 
air to be very similar In their action, al-* 
though having a different origin and with. 
an extremely slight refractive power. 
These so-called waves are lines of irregular 
refraction in the air due to non-uniform 
density. The irregularities in density are 
due, I am convinced, to irregularities of 
temperature. 

“Bearing in mind the foregoing facts in 
regard to the constant presence of air 
waves which are only a few inches apart 
and have a measurable refractive power, it 
is no difficult matter to deduce the con¬ 
ditions under which certain apertures be¬ 
come preferable. “ 

Professor Douglass’ discussion will be 
concluded in next month’s number, when 
he will point out some limitations of the 
larger sizes.—A. Gr. Tel, Ed. 


The Heavens in January 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 



Those who Demand Optical and MechanU 
cal Perfection Choose this Camera 

**Your Leica is a marvelously useful little 
camera,*' writes Mr. Iluz, Fellow of Royal 
Photographic Society. 

PhotographerR, sclentititR and explorem highly 
praise the Leica. For pleasure snapshots and 
portraits; photomicrographs, engineering and 
laboratory records, there is no camera so me¬ 
chanically and optically perfect Fits vest pocket 
or purse. Always ready for Immediate use and 
performs under Che most difficult conditions. 
And Leica enlargements to 24 z 36 Inches preserve 
nnd accentuate even the most minute details. 

Several Leicns are being used by members of the 
Byrd Antarctic F.xpeditlon—others were used on 
the Graf Zeppelin’s flights—in fact it is the scien¬ 
tist’s companion. 36 pictures on a single load of 
standard cinema film. Each negative is of double 
frame size. The Leica Is the first camera to have 
this feafure and the smallest roll film camera with 
focal jplane shutter. Exposures of 1/20 to 1/500 
sec. Equipped W’ith Elmar Anastigmat F .1.5, 50 
mm. Ions. Inexpensive to operate. Positive film 
can bo used for screen projection. 

Ste the Letcn at your dealer's or urtte — 

for tUustratrd catalog. 

E. Leitx, Inc.. Dept. S.A.7, 

00 East 10th St., New York, N. Y. 

Please send catalog 1156 about the | 

Leica Camera* 


At 11 o’clock: Jan. 7 


At 10^ o’clock: Jan. 14 
At 10 (?clock: Jan. 22. 


At 9*^ o’clock ^.January 29 


At 9 o’clock: Feb. 6 


At 83^ o'c^ck: Feb. 14. 
At 8 ^clock: Feb. 21. 


NIGHT SKY; JANUARY AND FEBRUARY 


Ayf ERCURY is an evening star when the 
^year begins and may be seen low in the 
twilight, especially about the 6th when he is 
farthest from the sun (19'" 15'). He then 
draws in rapidly and passes through con¬ 
junction on the near side of the sun on the 
22nd. Venus is still a morning star but is so 
near the sun that she is substantially in¬ 
visible. Mars is a morning star, rising less 
than an hour before the sun, and is hard 
to see. Jupiter is well visible in the evening 
sky and is due south between 8 and 9 
p.M. during most of the month. Saturn is a 
morning star but can be seen only late in 
the mobtb, end then with faculty. 


Uranus is an evening star in Pisces setting 
about 11 P.M., while Neptune is in Leo and 
comes to the meridian between 2 and 8 
A.M. in the middle of the month. 

The moon is in her first quarter at 10 
p.M. on the 7th,* full at 5 p.m, on the Uth; 
in her last quarter at 11 a.m. on the 2l8t; 
and new at 2 p.m. on the 29th. Ste Is 
nearest the earth on the 15th, and fnrthest 
away on the Ist and again nn the 28th. 
As she circles the sky she passes Mercury 
on the Ist, Uranus on the 7th, Iuptt 0 r on the 
11th, Neptune on the 17th, Sntum on the 
26th, Mars and Mercury on the 28th an^ 
Venus un the 28th. 
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Chemistry in Industry 

{CofUinued from page 76) 

be spot-welded, rolled, drawn, hammered, 
and formed with ordinary tools. The 
value of the new metal is about half that 
of gold. 


Chemical Jingles 

T he following chemical rhymes ^by 
Thomas Stephenson, reprinted from 
a recent issue of Industrial and Engineering 
Chemistry will amuse anyone who has 
experimented in chemistry enough to re¬ 
member that: 

1 . Silver nitrate, AgNOa, is extremely 
corrosive and blackens the skin. 

2. Calcium carbonate, CaCO*, neutral¬ 
izes sulfuric acid, H 3 SO 4 with the liberation 
of carbon dioxide gas, CO.^. 

3. Potassium cyanide, KCn, is a violent 
poison. 

4. Copper sulfate, CuSOi comes in 
bright blue crystals. 

6 . Ammonium iodide is very explosive. 
6 . HgCl is calomel. HgCla is bichloride 
of mercury. 

Sam put AgNOa 

In his ma’s perfumery. 

Thinking he would make a hit 
If he strengthened it a bit. 

Now each morning little Sammy 

Goes to greet his Coal Black Mammy. 

Johnny, feeling life a bore, 

Drank some H 2 SO 4 ; 

So his father, an M.D., 

Gave him CaCO.,. 

Johnny’s neutralized, it's true. 

But he’s full of CO 3 . 

Maudie was delighted when 
She found a lump of KCn. 

“Daddy’s fond of sweets,’’ said she. 

As she dropped it in his tea. 

Father drank it; that is how 
Maud's mamma’s a widow now. 

Tommy, eager to explore. 

Found some CUSO 4 . 

“Nice rock candy,’’ Tommy cried 
As he jammed a lump inside. 

Doctor pumped him out, it’s true, 

But Tommy still feels rather blue. 

Bobbie, in his careless glee. 

Mixed some I with NH*. 

When the stuff was dry and thick, 

Bobbie hit it with a brick. 

Robert’s now in heaven, they say; 

At least he seemed to go that way. 


y 
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Keeping Pace with Science 


Sixteen Distinguished Scientists Will Help You Choose 
the Vital New Books of Scientific Interest 


are living in a scientific age. 

^ Science not only has remade the 
world, it continues to remake it. 
Men of intelligance are looking to 
science for guidance in budding a 
better world. 

By providing you each month 
w ith the outstanding current volume 
of scientific interest, the Scientific 
Book Club helps you keep abreast 
of this scientific progress. 

The editorial and advisory com¬ 
mittees of the club, comprising six¬ 
teen distinguished scientists, weed 
out for you the most worthwhile 
volumes from the hundreds of 
scientific books published annually. 
You no longer need to waste time 
and money on books which have 
little intrinsic value. 

The term “scientific” is not used 
in any narrow sense. From the 
many branches of science, includ¬ 
ing astronomy, biology, chemistry, 
physics, geolo^, anthropology and 
psychology which today find liter¬ 
ary expression, the distinguished 
editorial committee of the Scien¬ 
tific Book Club will select for you 
the most important and interesting 
books. This committee consists of: 

Dr. Kirtley F. Mather 

Professor of Geology, Harvard 
University, Chairman of the 
Editorial Committee. 

Dr. Arthur H. Compton 

Professor of Physics, University 
of Chicago. 

Dr. Edwin G. Conklin 

Professor of Biology, Princeton 
University. 

Dr. Harlan T. Stetson 

Professor of Astronomy, Ohio 
Wesleyan University. 


man, Rollo W. Brown, J. McKeen 
(attell, Ales Hrdlicka, Vernon 
Kellogg, Burton E. Livingston, 
Robert A. Millikan, Forest R. 
Moulton, Arthur A. Noyes, Michael 
I. Pupin and Harlow Shapley. 

In the Scientific Book Club Re¬ 
view which you will receive each 
month, is a complete analysis of the 
selected book together with descrip¬ 
tive summaries of other volumes of 
scientific import. Should you prefer 
the book of the month you merely 
await its arrival. If, however, the 
book of tlie month does not appeal 
to you, you have the option of select¬ 
ing any book from the supplemen¬ 
tary list. You may maintain 
your membership in the club by 
accepting at least six books during 
the year. 

No Dues» No Fees 

Membership in the club entails 
no expense other than the cost of 
the books. There are no dues, no 
fees. As a member you receive at 
regular intervals and at standard 
prices, new volumes selected w^th 
discriminating care by a committee 
of eminent scientists. 

You receive each month without 
cost the .^ientific Book Club Review 
which criticizes the selected book and 
describes other w^orthwhile volumes. 
You pay the Scientific Book Club 
exactly what you would pay the 
publisher or bookseller plus a few 
cents postage, and you are reading 
the book before the general public 
is aware of its publication. 

Fill out the attached coupon. 
Membership enables you to keep 
pace, as never before, with the great 
onw'ard march of science. 



Kirtlex F. Mather 



Arthur H. Compton 



Edwin G. Conidin 



Harlan T. Stetson 



Edward L. Thorndike 


Dr. Edward L. Thorndike 

Professor of Educational Psy- 
cholo^. Teachers ('ollege, Co¬ 
lumbia University. 

The advisory committee of the 
club is a body of eminent scientists 
and writers, including Isaiah Bow- 

.. 


Scientific Book Club, Inc. IB | 

80 Lafayotto Straai, Now York, N. Y. | 

PUiiMi •nroll nie Kt ft ■ul>»rrU>«r lo vour iM*rvlr*> 'I «n« not rommlttftd to Uk# moia I 

than •!« biMtkft during thr comina yeftr ftnd I iwrar t.'i nnllf, >(iij i>roiui>tly diitiiu any |[ 
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privilege of cauoMiog tny mamberehip at any time after giving you 20 days' notice 
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Auntie Jane gave Baby Sue 
A dose of HgCl,. 

Baby’s with the angels now, 

And Auntie Jane is wond’ring how 
A single atom of Cl 

Can make such change in calomel. 


We Pay For Ashes 

An enterprising coal dealer in New 
York has been soliciting business 
with a personal letter that says, among 
other things: “No joke about it. . . . 
We’re hauling the best kind of coal. . . . 
It’s 00 low in carbon content that very 
little ash remains after burning.” 

Of course, there ie a joke about it, and 
it’s on the coal dealer. Whst he meant to 
say wiMTthat his coal is low in mineral 


ASBESTOS 

All grades of Crudes 
and Fibres in large 
or small quantities 

Sold by 

KEASBEY & MATTISON 
COMPANY 

Amtiler, • Pemui. 
Branches in Principal Cities 


Maf nified 228 Diamatars 

ULfiiiXLEVs^'‘WrcRW«£oPE 

At Utt a faiifh powered microscope is 
within the means of all who wish to 
study, observe and experiment with the 
vast world of minute ob)cct8 invisible to 
the naked eye. Such fun it is. ns well as 
educational. No 
teclinlcal train¬ 
ing required, yet 
hund rrasof sdlen- 
tlsts and teachers 
are using this In¬ 
strument. Gives 
enormous magni¬ 
fication tMd per¬ 
fect definition. 
Send fS.OO for 
Qpmplete outfit. 
Send for descrip¬ 
tive literature. 

_ . aOAT a LOHMAN ^ 
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content. But the genend subject of ash 
in coal is no joke« economically, for millions 
of dollars are |^d in freight to haul the 
ash which is part of America’s coal. 

The handling of the worthless ash 
through the various steps in the distribu¬ 
tion and utilisation of coal is a large item 
in the cost of energy delivered at the power 
I plant, says the United States Bureau of 
Mines in a recently issued bulletin. For 
example, 1 percent of excess ash in a 60-ton 
car of coal amounts to 1000 pounds of 
worthless material per car and entails a 
loss in transportation cost of one dollar per 
car where the freight rate is two dollars 
per ton. If we assume an average freight 
rate of two dollars and forty cents per ton 
on the annual production of bituminous 
coal in the Unit^ States during 1927, the 
transportation loss amounts to a total of 
12,426,000 dollars for each 1 percent of 
unnecessary ash. Consideration of this 
one item alone shows the economic impor¬ 
tance of dirt in coal. 

The froth-flotation process, used ex¬ 
tensively in the concentration of ores, has 
been applied within recent years to the 
separation of coal from ash-forming ma¬ 
terials. Briefly, the process involves the 
agitation of raw coal, 1/10-inch in size or 
finer, with four to ten times its weight of 
water and a small quantity of reagent 
(0.6 to five pounds per ton of dry coal). 
The reagent with air forms a froth support¬ 
ing the coal, which floats at the surface and 
may be removed, while the ash forming 
materials are largely rejected and remain 
in the bulk of the water and may be re¬ 
moved separately. 

Many reagents may be used including 
certain oils, soluble organic substances, 
alcohols, and soaps. The process appears 
to be particularly applicable to coal that 
is originally fine or that is crushed to fine 
size as a part of normal preparation treat¬ 
ment, as for coking. 


For Sate tfy SciBNTiPiG American, Price S5J0 postpaid 


New Uses for Stellite 

CTELLITE, a cobalt-chromium-tungsten 
^ alloy, has been known as a cutting- 
tool alloy for many years. Now, due to 
the development of the Stelliting process, 
it is finding wide use in a comparatively 
new field, namely, resistance to wear or 
abrasion and to combined abrasion and 
corrosion, says W. A. Wissler, in a recent 
issue of Chemical and Metallurgical Engi¬ 
neering, 

The demand for faster production and 
longer life for all machine parts subject to 
abrasion has resulted in the development 
of the hard-facing process, which consists 
in welding a surface of a wear-resisting 
alloy to an iron or steel base. This process 
produces a composite article having a 
surface of highly specialized alloy capable 
of resisting abrasion, combined with a 
steel or iron base that has ample strength 
and toughness to support the wear-resist¬ 
ing surface. 

Such a composite part has great eco¬ 
nomic advantages as it will wear much 
longer than a solid steel or iron and 
is much stronger and cheaper than if it 
were made entirely of the wear^resistiag 
alloy. The process also permits the re¬ 
building of worn parts, thus extending 
their life indefinitely. 

Stellite is being extensively used in many 
of the large {nduitriee wherever severe 
abrasion is enoouniered. aif 
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agricultural machinery^ rock drilling and 
digging equipment, and dies for metal¬ 
forming operations. The paint industry 
uses this alloy on grinding and pulverizing 
machinery. Cement and cement clinker 
are both ground and conveyed with the 
help of Stellite. The active surfaces of 
colloid mills are being hard-faced with this 
alloy, as is also grinding and crushing 
equipment of all kinds. 


Electric Teeter Shows Presence of 
Inflammable Gas 

A new electrical tester used for de¬ 
termining the presence and amount 
of inflammable gases, was described in 
this department in our June 1929 issue. 
More detailed information is now available, 
showing how the detector operates. The 
device makes use of a heated metallic 
filament connected in one arm of a Wheat¬ 
stone bridge circuit. Its use is based upon 
the fact that the burning of a combustible 
gas on the surface of a heated filament 
causes an increase in the temperature of 
the filament and consequently an increase 
in its resistance. If, when the bridge is in 
balance, the filament is exposed to a com¬ 
bustible gas-air mixture, the resultant 
combustion throws the bridge circuit out 
of balance, and current flows through the 
galvanometer, causing a deflection of the 
needle. The magnitude of this deflection 
is dependent upon the concentration of 
the combustible component. 

The illustration shows the apparatus 
partly in section. The detector head con¬ 
sists of a cylindrical metal case or bonnet, 
in which are three concentric, cylindrical 
gauze screens of a type similar to those 
used in flame safety lamps. These afford 
protection against ignition of an external 
gas-air mixture. 

In operation, for instance in the detec¬ 
tion of methane in mines, the operator 
first turns the switch to heat the filament. 
Then after a few minutes, when the fila¬ 
ment has reached a temperature equilib- 



Interior mechanism of electrical 
tester for determining the presence 
of dangerous gases in the atmosphere 


rium, he connects the meter in the circuit. 
This is done while the detector head is in 
a vertical position in pure air. The rheo¬ 
stat knob is adjusted until the meter reads 
zero, after which the detector may be in¬ 
serted into the atmosphere to be tested. 

The atmosphere will penetrate the gauze 
screens and come in contact with the hot 
filament, whereupon, if any methane be 
present, the meter needle will immediately 
move and come to rest at a point indicating 
the percentage. If the gas mixture is of 
explosive proportions, the needle will move 
rapidly back and forth across the upper 
part of the scale, this oscillation indicating 



What do you need to count more rapidly, 
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To count automatically or by hand. Ask for copy. 
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- Poetising - 
the Spotlight 
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TMAGINE a cold mass of weekly scientific news. I'hen 
further imaj^ine a warm, bri^jht spotlight of human inter¬ 
est turned here and there on that dark mass—bringing out 
vivid and colorful events— things of importance that 
affect your every day business and general living— 
presenting to you a march of practical progress. That’s 
what Science News-Letter does. It is a weekly publication 
that turns a quick spotlight on unique and current happen¬ 
ings in every scientific branch. It is entertaining, it is 
instructive. It is diflferent. 
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recurring explosiona within the inner 
screen which cause periodic cooling and 
heating of the filament. 

Up to the present it has been found that 
when correctly operated the instrument 
will work satisfactorily and safely in ex¬ 
plosive mixtures of the following gases and 
vapors, and will also determine the per¬ 
centage concentration in air up to a point 
slightly above the lower limit of flamma¬ 
bility: Methane, ethane, propane, butane, 
pentane, hexane, gasoline, acetone, ethy¬ 
lene, propylene, butylene, benzol, toluol, 
ethyl acetate, propyl acetate, butyl acetate, 
ethyl ether, methyl alcohol, ethyl alcohol, 
propyl alcohol, butyl alcohol, ethylene 
dicloride, ethylene oxide, carbon monoxide, 
and hydrogen sulfide. 

Phenol Prevents Mold on Leather 

I T is a common experience to find mold 
on the surface of leather goods that 
have been stored away, particularly if 
the storage place is warm and damp. 
This tendency has caused no little trouble 
to shoe manufacturers because the growth 
occurs on sole leather during the process of 
manufacture. 

In efforts to prevent this nuisance, the 
United States Bureau of Standards 
chemists have discovered that if the leather 
is soaked in a 0.2 percent solution of 
phenol, no mold forms. This simple 
expedient suggests that phenol or some 
phenol salt might be used to advantage 
in dressings for use on leather which is apt 
to mold in storage or in use, because of 
high humidity due to climatic or service 
conditions. 


Learning to Use Our Wings 

(Continued from page 73) 


tion is the resistance of the dead propeller. 
Generally speaking, the propeller runs as 
a windmill and turns the engine over. The 
resistance Is then much greater than when 
the propeller is completely stopped, be¬ 
cause the power to turn over the propeller 
and the engine is obtained from the stream 
of air. 

If the propeller is free to revolve and is 
disconnected from the engine, the resistance 
Ls smaller than that of the completely 
stopped propeller and much smaller there¬ 
fore than the resistance of the propeller 
I when turning the engine. There are two 
solutions available: to lock the propeller so 
’ that it cannot turn, or to fit it with a ‘ free- 
) wheel" mechanism. The latter and more 
» effective solution is being tested experi- 
' mentally. It constitutes a pretty mechani¬ 
cal problem. 

• European constructors are now follow¬ 
ing American practice in the matter of 
^ wheel brakes. One aspect of wheel brakes, 
which we have often discussed,-is the possi- 
^ bility of turning over if the brakes are ap- 
‘ plied violently and the wheel center is not 
far enough forward of the center of gravity 
of the airplane. If on the other hand, the 
wheel is put well ahead of the center of 
gravity there is some difficulty in raising 
the tail at take-off. French designers are 
now meeting the difficulty by arranging an I 
automatic brake release operative when the 
1 tail of the airplane rises. We hope to 
h present shortly a description of this inter- 
eating device. 

The main objectives of French effort are 
I [now safety in flight, the development of 
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commercial aviation, and improvement in 
metal construction. These objectives are 
akin to those of American aviation. 

It is always troublesome and expensive to 
protect steel aircraft members against cor¬ 
rosion by the use of paints, varnishes, and 
and similar preparations. The British have 
apparently solved the problem by the 
electro-deposition of zinc and cadmium oh 
steamline wires, tie rods, et cetera. They 
are also using stainless steel in their struc¬ 
tures, with much success. 

In American practice, the guiding of 
aircraft by radio has been accomplished by 
the projection of a radio beam, deviation 
from the path of which is indicated by a 
visual or audible signal to the pilot. The 
British have been more interested in giving 
an airplane its exact bearings. The system 
employed consists in having two or more 
direction-finding stations on the ground, 
which on demand from an aircraft 
take a bearing on the aircraft. These 
stations are usually grouped under a com¬ 
mon control where the bearings obtained 
are correlated and the position of the air¬ 
craft determined and transmitted to the 
pilot. This system offers the objection that 
it requires the aircraft to be equipped with 
both a transmitter and a receiver and needs 
a certain amount of formal signal organiza¬ 
tion. 

Now as a result of considerable research, 
a system has been developed which requires 
only a receiver on the aircraft and enables 
the plane to determine its position wher¬ 
ever it may be, pro\dded only that it is 
within the range of the transmitter. The 
system employs on the ground what is 
termed a rotating beacon. This is a trans¬ 
mitter consisting of a simple loop. This 
loop is rotated at a constant speed of one 
revolution per minute. It transmits a 
characteristic signal when in the north and 
in the east positions. 

If the aircraft pilot receives the north 
signal from the beacon and notes the time 
which elapses between the transmission of 
this characteristic signal and the receipt of 
the minimum signal, the bearing of the air¬ 
craft from the beacon is immediately ob¬ 
tained by multiplying the time in seconds 
by six. An installation consisting of two 
such beacons enables the plane to deter¬ 
mine its position without having to trans¬ 
mit. The system is simple and requires no 
preconcerted signal organization. 

Such a system might have considerable 
advantages over the American plan. 

Beryllium for Aircraft 

AT the meeting of the Society of Auto- 
motive Engineers held during the 
Cleveland Air Races, the possible use of 
beryllium for aircraft construction was dis¬ 
cussed. This is a most extraordinary metal. 
Its density is only that of magnesium or 
about two thirds that of aluminum, yet in 
strength and elasticity it is equal to steel. 
A 60 percent beryllium-aluminum alloy 
may have a tensile strength of 60,000 
pounds per square inch and beryllium, if 
used for aircraft construction, has ex¬ 
traordinary possibilities of weight saving. 
One competent authority estimates that a 
Ford tri-motor plane could be lightened 
over a thousand pounds by the use of this 
new metal. Its main drawback is cost, 
which is now about 60 dollars a ton. If 
this can be reduced, particularly by sale 
of the by-products of beryllium ore, this 
material may become immediately useful 
to aircraft designera. 
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Our Choice of Recent Books 


Applied Geophysics 

By Professors Eve and Keys, 

Physicists McGill University 

O F the scant half dozen works on the search for 
mineral wealth by the geophysical methods we 
think this is the most lucid and possibly the least 
technical. No non-technical book can be written on 
this subject; at least if written it would have no 
practical usefulness, for the subject is unavoidably 
technical and mathematical. This new book covers 
the magnetic, electrical, and electromagnetic methods; 
the gravitational, .seismic, and radioactive methods; 
also others, including that simple problem, how to 
locate a burled iron pipe line, which so many of our 
readers ask us to tell them. Illustrated, 248 pages. 

$4.70 postpaid 


Two Thousand Years of Science 

By R. J. Harvey-Gibson 
C.B.E., D.L.. M.A., D.Sc., F.R.S.E. 

O NE whose aim is to write a biography of science 
can do no more than “to attempt to picture its 
growth as a whole, leaving the study of its individual 
branches to those who have leisure and inclination to 
follow their development.” However, the distin¬ 
guished Engli.sh author has succeeded in presenting 
a discerning bird’s eye view of science, treating the 
subject historically and departmentally, with an 
ea.sy, charming style quite unexpected in such a work. 
The volume has more than 100 illustrations, and an 
index of uncommonly generous proportions. Dr. 
Harvey-Gibson died last summer, while the book was 
in the final stages of preparation. $4.20 postpaid 


An Introduction to Mechanics 'The Makers of New Germany 


By J. W. Campbell, Ph.D., 

Pfofcssor of Mathematics, University of Alberta 

W ITH more emphasis than is common in texts 
on the elementary principles of mechanics, this 
book aims to give a clear conception of fundamental 
ideas, so that the student will not be handicapped 
later by too much reverence for formulae and too 
little ability to analyze and comprehend basic prin¬ 
ciples. While some knowledge of calculus is desir¬ 
able, the esssential pre-requisite of this two-year course 
is an advanced knowledge of mathematics. 

$3.65 postpaid 


By Philipp Scheidemann 

T he memories of this Social-Democrat are a 
political history of Imperial Germany that per¬ 
ished in 1918, written by the man who headed the 
provisional government upon the abdication of the 
Kaiser. From a young, struggling joiumahst to the 
height of Democratic power, the story of the fight of 
the Socialistic party is told with sardonic wit and a 
keen sense of drama and color of life. 

2 Volumes, $10.00 postpaid 

Crime, Degeneracy and Immigration 


Experimental Radio 

By R, jR. Ramsey 

Prof, of Physics, Indiana University 

T ruly the finest book for the student of radio 
or the experimenter that has come to our desk 
in many a month. Prepared originally in mimeo¬ 
graphed form for class-room work, the book has gone 
through three editions, and the last, brought up to 
February 1929, is as complete as a bootof its kind can 
be. The material is arranged in a logical order and 
presented in the form of directions for performing 
experiments, 128 in number, and covering phases of 
radio from "Testing Dry Cells^^ to "The Screen-Grid 
Tube^' and "Television/' To the beginner, the tyro 
who knows something of electricity and physics, and 
who wants to be conducted through radio practice 
and theory, this book offers as near to a "royal road 
to knowledge'' as can be found. The dyed-in-the- 
wool "ham" and experimenter will find it equally 
valuable as an information source to guide him along 
the proper paths in radio measurement work. If 
only the author had avoided the redundant "AC 
current" and "DC current," the reviewer's joy in 
discovering this complete collection of experimental 
data would have been unalloyed. $2.90 postpaid 


By David A, Orebaugh 

PRACTICAL, constructive suggestions seek to 
A interest and arouse Americans of all classes to the 
dangers and racial deterioration that threaten from 
intermixture of the old American stock with dis- 
harmonic and unassimilable races. A clear and 
forceful marshalling of the facts of the present situa- 
tion and an earnest attempt to show a way to better 

Omnibus of Crime 

CIXTY-TWO stories, 1200 pages, contain examples 
from ]^ctically all of the foremost writers on t hin 
^jwt. Compil^ by Dorothy L. Sayers, herself a 
imter of note, this makes a good volume to have 
handy when one s taste for other reading palls or the 
mind refuses to concentrate on so-called "good" 

$3.00 postpaid 

The Earth Tube 

By Gdivain Edwards 

A of scientific adventure which 

ir„«r ® the very bizarre 

what Hne 

science will develop. $2.00 postiSd 
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Factors in the Sex Life of 2200 Women 

By Katharine Bement Davis, Ph.D. 

Formeriy Gen'I Sec'y Bureau of Social Hygiene 

• 

I N an editorial which brought us a large number of 
inquiries when published in the February 1928 num¬ 
ber, we foreshadowed the publication of this scientific 
book on sex. We stated then that, until the practical 
research to be summarized in it had been made, 
humanity actually knew more about the sex life of 
the other animals than it understood about its own; 
also that old and well-established beliefs about the 
prevalence of certain forms of .sexual indulgence had 
now been found to be erroneous and very decidedly so 
—^that is, that sex indulgence had been found to be 
much more general than most of us had previously 
believed. Almost to a certainty this book, now avail¬ 
able, will upset a number of fondly cherished beliefs 
and may temporarily shake some readers’ faith in the 
hiiman race. Nevertheless it is a thoroughly scien¬ 
tific record of scientific work in sociology, performed 
by a noted scientific authority. The discoveries 
recorded were based on actual data secretly obtained, 
not on anyone’s personal opinion. The book should 
be read seriously and its findings regarded in a scien¬ 
tific light. It contains no recommendations or preach¬ 
ments, being a citation of fact. 418 pages. 

$3.70 postpaid 

The Meaning of Culture 

By John Cowper Powys 

H ow culture may develop in each individual, how 
it becomes of profound importance to him who 
finds it, how it influences our philosophy of life, our 
appreciation of art and music, our happiness, love, and 
life, is shown by the author in this study of what cul¬ 
ture really is. ^.15 postpaid 

Zero Hour 

By Georg Grabenhorst 

A nother war reminiscence but based on a new 
■ line of approach, that of a gifted boy of good 
family, an officer-candidate who .serves at the front. 
A story of youthful enthusiasm changed to disillu¬ 
sionment. The German edition has had an extraor¬ 
dinary sale. $2.50 postpaid 

Ethan Allen 

By John Penn 

R evolutionary times, most picturesque 
. character is here delineated as a preponderant 
influence in the early affairs of New Hampshire and 
Vermont during a considerable period of years; not 
just the man of one action as we were taught in our 
histories.' The insight into the times and disjointed 
methods of government and self protection are 
clearly and forcefully sketched. A story to hold your 
attention from cover to cover. $5.20 postpaid 


In the Evening of My Thought 

By Georges Clemenceau 

N O more picturesque character in recent French 
history could be selected than “The Tiger of 
France.’’ Here in the evening of his life he sets down 
his philosophical musings, which are broad as the 
universe and deeply introspective. 

His whimsies of conduct find a duplication in the 
trend of his thought, yet through it all one readily dis¬ 
cerns a rugged kindliness and search after the realities 
of life. Good, solid, intermittent reading. 

2 Vols. Octavo $12.50 postpaid 

Foch 

By Maj. Gent. Sir George C. Aston, K.C.B. 

T his is an authentic biography by a friend of the 
subject, prepared from papers, documents, and 
facts supplied by British and French official sources, 
while memories of him were still fresh in the minds of 
those who knew him best. It is an extensive record 
of the phases of military affairs particularly connected 
with Foch’s personal participation, and gives some 
highly enlightening inside information concerning 
important decisions and events. $5.20 postpaid 

Great Conquerors of South and Central 
America 

By A. Hyatt VerriU 

F or 30 years the author has traveled and con¬ 
ducted research in South and Central America 
and writes with an imaginative and understanding 
pen concerning the extraordinary characters who 
roamed over the country to conquer and pillage. 
An authentic story of incredible courage and dazzling 
achievement. $3.15 postpaid 

Carl Akeley’s Africa 

By Mary L, J, Akeley 

A VIVID and well told story of this scientist’s 
last expedition—the realized ambition of a life¬ 
time. All the beauty and wild rnggedness of the 
country is described from diaries kept with assiduous 
care throughout the travels. Profuse illustration 
depicts the wild life which often was abundant ad¬ 
jacent to the camps and seemed to have no fear. The 
most important expedition of all those undertaken 
by the man whose name will ever be associated with 
the country he so sincerely loved. $5.20 postpaid 

On Board the Emma 

By Alexandre Dumas 

A NE'WLY di.scovered, previously unpublished 
work by the famous author of “The Three 
Musketeers.’’ All appreciative readers of Dumas will 
welcome this publication which fills in hereto un¬ 
chronicled years; the second part relating his cam¬ 
paign with Garibaldi’s “Thousand’’ in Sicily. 

$5.00 postpaid 


For Sale by SCIENTIFIC American 












M 


SCIENTIFIC AMERICAN 




Commercial Property News 

Facts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 


^^Eskimo Pie” Patent Held Invalid 

ESPITE the fart that “Eskimo Pie” 
had achieved almost phenomenal suc¬ 
cess commercially, having a marked effect 
upon the ice cream and confectionery in¬ 
dustries, it has been judged unworthy of 
protec!tion under the existing patent. This 
decision, rendered by the Circuit Court of 
Appeals for the Third Circuit, upheld the 
ruling of the lower court that there was no 
invention in coating a block of ice cream 
with chocolate. 

The holder of the patent, Eskimo Pie 
Corporation, had brought suit for infringe¬ 
ment against John Levous and Purity Ice 
Cream Company in the District Court for 
the District of New Jersey. The defend¬ 
ants admitted that if the patent were valid 
it was infringed, leaving the court to de¬ 
cide upon the question of validity. 

In holding invalid the patent granted to 
C. K. Nelson (Number 1404539) in 1922, 
for a chocolate covered rectangular block 
of ice cream, the court gave credence to 
earlier references which described the 
manufacture of “ice cream cannon balls ” 
These confections were round balls of ice 
cream covered with chocolate in the manner 
that candies are coated. The appellant 
contended that the Eskimo Pie coating is a 
“sustaining and form-retaining casing,” 
unlike the coating used for the “cannon 
balls” and candies. In the opinion of both 
courts, this claim was not substantiated 
and there is no invention in merely chang¬ 
ing the shape or form of an article without 
changing its function, except in a design 
patent. 

In a doubtful case of this kind, the fact 
that a patented article has gone into gen¬ 
eral use has great weight, but in this in¬ 
stance it was held that commercial success 
is an unsafe criterion even of utility and 
much less of patentability. It was pointed 
out that such success may be due to ex¬ 
tensive and judicious advertising, activity 
in putting the goods upon the market, 
large commissions to dealers or the at¬ 
tractive manner and form in which the 
goods are put up and exposed to the eyes 
of the purchasers. Moreover, the court 
decided, when an article is sold under a 
trademark, commercial success may be 
due to a large extent to an attractive name 
used as a catch word. 

New York courts are apparently more 
charitable than New Jersey courts, for in 
the somewhat analogous case concerning 
the process for making ice cream lollypops, 
the genius of the inventor is recognized. 
In the latter case, the District Court for 
the Southern District of New York ruled 
that the Burt ice cream lollypop (Patent 
Number 1470624) was valid and infringed. 
The Popsicle Corporation et al had brought 
suit for infringement against Isadore Weiss, 
doing business as Goody Frozen Products 
Company. 

Various patents were citied in an attempt 
to show that the Burt patent was lacking 
in patentable novelty. One of these was a 


patent to Goldberg (60136) in which a stick 
was inserted into candy while the candy 
was in a warm, soft, sticky condition: upon 
cooling, the stick became rigidly fixed to the 
candy. However, the Court upheld the 
Burt patent, stating, “It is one thing to 
insert a stick in a warm, soft, sticky sub¬ 
stance that by cooling will adhere thereto, 
and quite another to effect a strong union 
between a stick and frozen substance.” 
Other prior patents had disclosed a handle 
of metal and a flexible looped cord froz«m 
into a block of ice cream, but they were 
held not to anticipate the use of a wooden 
stick. 


Motion to Dismiss With Prejudice 
Denied 

N the suit of A. C. Gilbert Company 

versus United Electrical Manufacturing 
Company, in the District Court for the 
Western District of Michigan, the court 
denied a motion for dismissal of the bill 
with prejudice on the grounds that the case 
must be settled on its merits. Both firms 
are manufacturers of electrically operated 
devices, which are used for the same pur¬ 
poses and are sold by plaintiff and de¬ 
fendant in competition. The plaintiff filed 
a bill of complaint and then sent circulars 
to the trade and to the defendant’s custom¬ 
ers, asserting that the defendant’s de¬ 
vices were infringements on patents of the 
Gilbert company. 

Later the plaintiff filed suit against one 
of the defendant’s customers in another 
jurisdicTtion, and desired for convenience 
to try the matter at the latter place. With 
this end in view, the plaintiff filed a motion 
to dismiss without prejudice the original 
suit. The motion was opposed by the de¬ 
fendant on the ground that in view of the 
publication of charges asserting infringe¬ 
ment, a prejudice was left in the minds of 
defendant’s customers without opportunity 
on his part to disprove the charges. 

In its decision, the court held that the 
publicity given the matter must have had a 
detrimental effect on the business of the 
defendant. In the opinion of the court, 
“this effect is of such nature as would not 
be removed if the bill of complaint herein 
be voluntarily dismissed. . . . Such dam¬ 
age to defendant’s reputation and business 
standing can only be removed by a judg¬ 
ment of the court deciding the controversy 
on the merits.’’ The court held also that 
the defendant cannot use the conduct of 
the plaintiff as a ground for dismissal of the 
bill with prejudice while relying on such 
conduct as a ground for opposing the dis¬ 
missal of such bill without prejudice. 


White Light from Electrified Gases 

INGE George Claude produced light 
with the first practical electrified gas- 
filled tube, utilizing neon gas, engineers 
have been seeking to perfect an optically 
clear white light of the same type as the 
red light produced with neon. The prin¬ 


cipal difficulty has been to produce a gas 
yielding a white light, having sufficiently 
long life to be commercially practical. En¬ 
gineers of Claude Neon Lights, Incorpo¬ 
rated, have developed what seems to be 
the desired white light, possessing the 
characteristic brilliance of electrified gase¬ 
ous light without imparting glare or eye 
strain. 

It is contended by the advocates of 
luminous tubes that the ordinary electric 
incandescent lamp incurs a waste of more 
than 76 percent of the electric current, be¬ 
cause of the heat that must be generated 
before the filament provides illumination. 
In the gaseous tube type of electric light, 
advantage is taken of the fact that the inert 
gases of the atmosphere are conductors of 
electricity, and consequently an electric 
current can be passed through a gas-filled 
glass tube without the use of wire filaments. 
The action of electricity on the gas creates 
the luminous glow which has become so 
familiar in advertising displays. This glow 
can be controlled in density and color. 

The new white light is said to render 
greater visibility with less actual candle- 
power than is required when using incan¬ 
descent lamps, with considerable saving in 
electric current consumption. Because it 
is a comparatively cold light, it is said to be 
adaptable to under-water illuminatipn and 
various cold weather conditions. The new 
white tubes possess brilliance and intensity 
comparable with tubes of red, blue, green, 
yellow, and other colors. 


Just the Inventor 

AN engineer, explaining the operation 
of a certain machine in a factory, was 
very much annoyed by the frequent in¬ 
terruptions of a certain man. Exasper¬ 
ated, the engineer refused to continue and 
walked away. 

“Who is this fellow who pretends to know 
more than I do about this machine?” he 
demanded, when he met his employer. 

“Oh, he is the man who invented it,” 
was the reply. 


i-uienis 1X1 v^zecnosiovaKia 
'^UMEROUS aeronautical patents have 
^ l^en issued recently in Czechoslovakia, 
including one (Number 26383) which en¬ 
ables an airplane, in the event it alights on 
steep ground, to be protected against tilting 
over. Another (Number 26798) makes it 
possible to secure the simultaneous release 
of an airman and parachute by merely 
pulling a lever, which frees the parachute 
so that when the airman jumps the ’chute 
is pulled away from the plane, opening au¬ 
tomatically. Patent Number 26809 facili¬ 
tates the opening of the parachute at the 
moment when the flyer jumps from the air¬ 
plane. 

According to a report compiled by Dr. 
Kunzl, Departmental Chief of the Patent 
Office of Czechoslovakia, the applications 
for patents received during 1928 number^ 
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8461 or 698 more than in 1927. The num¬ 
ber of new patents granted in 1928 was 
8460. Every year sees an increased in¬ 
terest in the protection afforded by patents. 
Many of the applications come from the 
United States, which ranks next to Ger¬ 
many in the number of foreign applications 
received. Electrical machinery and equip¬ 
ment, chemical processes, and various 
kinds of apparatus are the most popular 
fields for invention, according to the report 
of Dr. Kunzl. 

As in other parts of central Europe there 
has been a marked increase in popular in¬ 
terest concerning new technical develop¬ 
ments during the past few years, although 
the world-famous Czech handicrafts are 
still flourishing, providing a livelihood for 
thousands of impoverished families. An 
association known as the Detva is active 
in keeping alive the peasant customs and 
folklore of a people who can look back upon 
a thousand years of history and tradition, 
and the Red Cross has provided funds for 
Czech children in the schools to be taught 
how to make toys, ornamental beads and 
small wooden figures which find a ready 
market in Europe and America. The Red 
Cross hopes to enlarge this work to teach 
the children to make embroidered bags, 
laces, and ornamental lamp shades, for 
which there is a constant demand. In some 
of the mountainous districts where most 
of the adults eke out a living as weavers 
and glass makers, the children have been 
able to provide themselves with excc»llent 


were limited to chemically operated foam 
entinguishers which, although perhaps not 
having mechanically complete mixing 
chambers, nevertheless are constructed 
with a chamber sufficiently complete to 
enable the apparatus to operate as de¬ 
scribed in the patent. In reaching this 
conclusion, in was held that although the 
claims not in issue include, in terms, a 
“mixing chamber,” and the claims in issue 
do not include such terms but state that the 
substance is mixed, the claims in issue must 
be limited to include a “mixing chamber” 
to avoid the prior art. Judge Buffington 
dissented to this view. 

It was also stated that where claims do 
not specifically call for a “mixing chamber,” 
they may be interpreted to do so when the 
specification states that a mixing chamber 
is essential. In his dissenting opinion, 
Judge Buffington pointed out that the dis¬ 
tinguishing feature of both extinguishers 
is the fire-blanketing foam, that the plain¬ 
tiff was the only maker in America of such 
apparatus until 1922, and that the de¬ 
fendant began making and selling foam ex¬ 
tinguishers in 1922, two years prior to the 
expiration of the Laurent patent. The 
Pyrene company had been previously sell¬ 
ing soda and acid extinguishers in competi¬ 
tion with the foam-producing apparatus. 
The proof offered in the suit showed that 
the older type of extinguishing equipment 
has been completely superseded by the 
foam extinguisher. In stating his reasons 
for believing that the patent should be held 


valid and infringed, the dissenting judge 
cited the fact that the Laurent invention is 
embodied in a generic claim as follows: 

“A fire-extinguishing apparatus, com¬ 
prising a receptacle containing separated 
gas-producing fire-extinguishing substances 
and a foam-producing substance which 
causes the substances to produce a gas- 
filled foam simultaneously with the 
evolution of gases.” 

In centering the case around the mixing 
chamber necessary for the production of 
fire-extinguishing foam, the Court of Ap¬ 
peals sustained the decision of the district 
judge, who had dismissed the bill of com¬ 
plaint on the ground that the Laurent pat¬ 
ent was not infringed because the claims 
in suit must be limited to chemically op¬ 
erated foam extinguishers. Such extin¬ 
guishers, although perhaps not having me¬ 
chanically complete mixing chambers, 
nevertheless are constructed with a cham¬ 
ber sufficiently complete to enable the ap¬ 
paratus to operate as described in the pat¬ 
ent. The defendant's apparatus was not 
so constructed, according to the Court, and 
consequently there was no infringement. 
The dismissal of the bill was affirmed. 


Sanitary Robot Vends “Hot Dogs’’ 

ATENT 1716266 has l)een granted to 
Alexander Flamm of Bridgeport, Con¬ 
necticut, for a vending machine which 
cooks and seasons frankfurters, places 


schools largely through the money they 
have earned by pursuing their native handi- — 


crafts. 

British Inventor Perfects Message 
Recorder 

L OUIS BLATTNER, noted for his in¬ 
vention of the magnetic steel wire 
system of recording “talking pictures,” 
which is said to produce records that are 
virtually everlasting, has perfected a tele¬ 
phonic recording machine which is said to 
automatically record and file telephone con¬ 
versations 09 communications. The record 
is available as soon as the conversation 
ends. It is pointed out that telephonic 
messages can lie received and recorded late 
at night without disturbing friends, or at 
places of business outside of working hours. 
The patents are held by the London 
Blattner organization and the Telegraphic 
Patent Syndicate of Berlin, which joined 
forces recently under British control. 

Fire Extinguisher Patent Not Infringed 

ACCORDING to a ruling issued in the 
case of Foamite-Childs Corporation 
versus Pyrene Manufacturing Company, 
the Laurent patent now owned by the 
plaintiff has not been infringed by the de¬ 
fendant's apparatus used for the same pur¬ 
pose, which is not constructed with a mix¬ 
ing chamber within the device. The case 
was an appeal from the District Court for 
the District of Delaware, in which the 
plaintiff had brought suit against the de¬ 
fendant charging infringement of United 
States letters patent 858188 issued to Mr. 
A. G. Laurent of Russia, on June 26, 1907. 
As the bill was filed in 1924, only a few 
weeks before the patent expired, the plain¬ 
tiff did not seek an injunction. 

Although the plaintiff in his suit for in¬ 
fringement of the patent claimed other¬ 
wise, the court held that the claims in suit 
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copy) to Munn & Co., 24 IFest 40th Street, Neiv York City. 


Pertaining to Aeronautics 

I/)NGERON FOR AEROPLANES—Formed from 
four metal tubes connect ed by means of ri^id 
struts and wire diagonals with adjustable ten¬ 
sion, the lines of action of stress all passing 
through the central axis which serves to sup* 
port the strut. Patent 1731157. Gianni 
Caproni. 

Airship Construction— Wherein the wings 
are disposed in somewhat compact form ad¬ 
jacent the propellers thus obviating the ad¬ 
ditional weight created by outspreading wings, 
and aiding in lifting the ship which may be 
automatically righted without aid of the motor 
power. Patent 1731348. Marshall li. Myers. 

Aircraft Landing —Wherein mechanism, 
including a hooking device, at the top of the 
aeroplane is caught by a cable suspended be¬ 
tween two captive balloons and the aeroplane 
subsequently lowered to the ground without 
being subjected to damaging shocks. Patent 
1731091. Harr C. Belleville. 

Aeroplane —Constructed with means under 
the pilot’s control for dropping the engine and 
gas tank in case of necessity, and releasing 
parachutes connected with the fuselage so that 
the plane and its occupants may bo brought in 
comparative safety to the ground. Patent 
1788080. Morris D. Roaenblum. 

Pertalniag to Apparel 

Arch Support—E mbodying a metallic plate 
interposed between the inner and outer sole 


of a shoe for holding the inner sole in such form 
as to embrace the arch and support the meta¬ 
tarsal bones of the fool. Patent 1731106. 
William D. Moore. 

CoiiLAR Pin —For holding soft or semi-soft 
collars, wherein the front bar of the pin has a 
necktie receiving recess w’hich will prev(?nt the 
necktie from being pushed outwardly, as is the 
case with a straight pin. Patent 1731163. 
Stanley L. Gedney. 

Straw Hat Construction —In which a me¬ 
chanical or non-adhesive moans is employed for 
securing down the pointed projections of straw 
braids in fiat contact with the next adjacent 
convolution, whereby a lighter and more flexible 
hat is produced. Patent 1733075. Philip 
Rosenberg and Albert Jaeger 

Chemical Processes 

Method of Waterproofing Fabrics- 
Wherein cloth is given a coating of pyroxylin, 
which is a solution of nitrocellulose, solvent, 
plasticizer and gums, on one side, subjected to a 
finishing action, and treated with a second 
pyroxylin coating, which leaves it flexible. 
Patent 1732121. Kenneth B. Church. 

Alkali-Metal Compound of a Sub-oxide of 
Titanium and Derivatives Therefrom— 
Sodium orthotrititanite—a new alkali metal 
compound of sodium and titanium in which 
titanium exists as a sub-oxide Tia O 5 . One of 
its forms is dense bluish colored powder un¬ 
soluble in but hydrolsrzed by water. The 
formula being 2 NHa OTig O 5 . Patent 1781364. 
Foord von Bichowsky. 
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Process for Recovering Borax from 
Brine —More particularly the brine of Searles 
Lake, California, whereby it la possible to ob¬ 
tain carbonates of soda in the form of large 
crystals, easily separated from the mother 
liquor, and quickly washed clear of adhesive 
brine. Patent 1788537. Henry D. Hellmers. 


Designs 


Design for a Paper Napkin or the Like— 
Patent 79610. Edwin B. Schoonmaker. 

Design for a Fabric— Patent 79599. William 
H. Mayer. 

Design for a Hub Cap—P atent 79653. 
GeorRe L. Hall. 

Design for a Combined Lamp, Ash Tray, 
AND Lighter—P atent 79656. Charles W. 
Hopes. 

Design for a Radiator-Cap Ornament— 
Patent 79550. George A. Briggs. 

Design for a Radiator CAP—Patent 
79718. Fred A. Holloman. 


Electrical Devices 


Electric-Light Fixture — In two parts, one 
of which may be secured to the stud at the out¬ 
let, the other providing some freedom of move¬ 
ment between the body of the fixture and the 
part secured to the stud. Patent 1732087. 
Richard Hammerly. 


Of Interest to Farmers 


Hog Greaser —Which is simple in construc¬ 
tion, yet rugged and durable in use, may be 
readily charged with grease, and in which a 
positive feeding of grease against the bodies 
of the hogs is assured. Patent 1731181. William 
E. Shimp. 

Agricultural Machine — A cultivator or 
harrow expecially adapted for use with an at- 
tac'hment, to Ford tractors, for cultivating the 
Boil beneath low branches and close to the 
trunks or main stems in orange groves or 
orchards. Patent 1731925. Levi C, Hester. 

Fruit-Gathering Device— Consisting of a 
pair of cutters and a receptacle, the cutters being 
80 constructed as to be operated by one hand, 
and automatically sharpening themselves, the 
receptacle may be readily emptied, particularly 
adapted for gathering cherries. Patent 1732252. 
Amasa O. Blue. 


Of General Interest 


Ventilating Awning—a Venetian blind 
which may be raised and lowered to desired 
positions, and the slats manually ofierated and 
adjusted to various angular positions for any 
degree of ventilation. Patent 1729928, Charles 
L. Dabney. 


the *'weenie” in a toasted roll which is au¬ 
tomatically slit, and transfers the sand¬ 
wich to a sanitary wrapper which mechani¬ 
cally closes around the contents. The 
chief claim for the device is that it keeps the 
food free from dust. The machine is con¬ 
trolled by electricity, and is operated by the 
insertion of a coin. 


Origin of Our Patent and Copyright 
Laws 

Tr\ELVING into Colonial and early Amer- 
^ ican history, according to Karl Pen¬ 
ning in a recent issue of the Journal of the 
Patent Office Society, one finds that there 
was no debate or controversy concerning 
the patents and copyrights clause of the 
Constitution. According to Mr. Penning, 
the patent statutes and the copyright laws 
of the United States are based on a section 
of the Constitution which does not employ 
either of the words “patent*' or “copyright" 
but reads as follows: 

“The Congress shall have power ... to 
promote the progress of science and useful 
arts, by securing for limited times to au¬ 
thors and inventors the exclusive right to 
their respective writings and discoveries." 

General Charles C. Pinkney of South 
Carolina played a leading part in having 
the Constitutional Convention authorize 
protection for both authors and inventors. 
As early as 1784, South Carolina enacted a 
statute for protecting inventions. Prior to 
this time, according to Mr. Penning, there 
had been several states with copyright laws 
but none that had made provision for pat¬ 
enting inventions. After providing for 
copyright protection of books, the South 
Carolina Act said: 

“The inventors of useful machines shall 
have a like exclusive privilege of making or 
vending their machines for the like term of 
14 years, under the same privileges and re¬ 
strictions hereby granted to, and imposed 
on, the authors of books." 

Of course, it is pointed out by Mr. 
Penning, “copyright and invention patent 
protection was extended to the colonies by 
the English laws, and the meaning of the 
words ‘patent* and ‘copyright* were 
more or less fixed. The laws of five of the 
States, namely, Connecticut, Georgia, New 
York, and North and South Carolina, had 
definite requirements for publication of 
copyrighted books in sufficient numbers 
and at a cheap enough price to satisfy the 
public demands. 


Joint for Corruoatsd Boxes— -Especially 
designed as a corner connection for a box of 
the foldable type, to be employed In Heu of con¬ 
necting the meeting edges with a strip of taps 
which is the common practice. Patent 1781111. 
Morris C. Romer. 

Glass Protector for Windows and Doors 
—In the form of a metal utrip with reinlordng 
pad, which may be quickly applied to the sur¬ 
face of plate glass windows for protecting the 
glass in cases of severe wind storms. Patent 
1781114. Martin £. Sparrow. 

Rod-Supporting MsANs—For awnings and 
canopies, a union consisting of rod end receiving 
sockets for connecting together the sections of 
an unusually long rod and rigidly supporting 
and preventing sagging of the same. Patent 
1781113. Fred W. Siegel. 

Recording Device for Cameras — Which 
will operate in conjunction with the shutter for 
photographically registering on a portion 
each film or plate certain information, such as 
time of exposure, and “stop" used, which will 
appear when the film is developed. Patent 
1731198. Frank J. Kawatch. 

Reflecting Device for Motion-Picture 
Projectors —Whereby an adjustable auxiliary 
reflector, added to the main reflector, will en¬ 
able the operator to simply and efficiently con¬ 
trol the distribution uniformity and intensity 
of the light with accuracy as it is projected on 
the film. Patent 1731104. WUliam Mayer. 

Ring Setting —Having a mounting with 
swiveled connection which permits the setting 
to be reversed to expose different stones, the 
setting also being hinged between the stones 
or ornaments so that it may be opened to 
expose a picture or other enclosure. The in¬ 
ventor has been granted two patents, 1781092 
and 1781190. Charles Birnbaum. 

Toothbrush —Having brush head sections 
which may be converted from a convex surface 
to a concave surface, or vice versa, the brush 
head being held by a latching means. Patent 
1731751. William M. Neissl. 

Nursing Bottle —So constructed that air 
will enter at the bottom instead of at the top 
thus causing an easy flow through the nipple, 
leakage being prevented through a valve. Patent 
1732126. Joseph P. Gardiner, 

Collapsible Barrei/— Wherein a plurality 
of hingedly connected sections may be readily 
disconnected, permitting storage in a limited 
space, the barrel may be readily assembled or 
dismantled without the use of special tools. 
Patent 1732128. Harley A. W. Howcott. 

Humidifier —Constructed to utilize the 
waste heat from the smoke pipe of a heating 
plant to warm and vaporize a spray of water for 
producing the proper moisture into the air of a 
home or other building. Patent 1782056. Wil¬ 
iam P. Lee. 


Concrete Wall Construction —In which 
apecial slabs two inches in thickness are secured 
in vertical relation edge to edge and locked into 
reinforced concrete columns poured in place, 
easier to erect, and cheaper than solid concrete, 
for certain purposes. Patent 1729293. Charles 
£• McCartney. 

Holder for Graphic Instruments— Adapt¬ 
ed for holding a fountain pen or other closely 
analogous instrument conveniently disposed 
in an angular position, the holder will accom¬ 
modate and yieldingly or tensionally hold pens 
of different sizes. Patent 1730287. Ernest 
Oldenbusch. 

Book Cover —Particularly adapted for ac¬ 
count books, to protect them from the usual 
wear and tear, the cover is provided with means 
whereby a metal plate may be applied to serve 
as a hard writing pad. Patent 1730244. Rudolf 
Reinisch. 

Universal Plug Valvb—So called because it 
can be made to replace any type valve, and will 
prevent leakage or escape of fluid, gas, liquid, 
etc., no packing being necessary and no extra 
space necessary in operation. Patent 1780805. 
George Stancu, Jr. 


Those requirements were, of course, 
impressed upon the patent clause of the 
South Carolina statute, and apparently be¬ 
came a requirement to manufacture the 
patented device and to sell it at a reason¬ 
able price. Some of the state laws pro¬ 
vided that if these requirements for publica¬ 
tion and sale were not carried out a tribunal 
might grant a license to someone else to 
publish. 

“It is significant, therefore, that in fram¬ 
ing the Constitution in its final form, the 
words patent and copyright were not used 
possibly lest the power be limited to the 
particular forms of conditional exclusive 
rights which were at that time known as 
copyrights and patents. The words finally 
chosen for the Constitution seem to allow 
no limitations on the ‘exclusive’ right such 
as requirements for working or compulsory 
licenses. It seems clear that it would be 
unconstitutional for Congress to endeavor 
to provide for either type of limitations in 
either patents or copyi^hts/’ 


jjooRa—Which will prevent the occupanta of 
apartments opening and leaving open the door, 
which becomes a source of great danger, the 
door opening only on signal from the janitor 
that the elevator is at the apartment floor. 
I atent 1731349. Holger Petersen. 

C^ARD FOR Gutters—I n the form of a screen 
lor roof gutters, or eaves troughs, for preventing 
leaves and rubbish from entering the gutter 
and clogging the drain pipes, and so preventing 
the same from overflowing. Patent 1782668. 
Martin M. Martini. 

Type Clamping Attachment for Chases— 
In the form of a bar attached at its opposite 
ends to one side of the chase, and elements 
threaded through said bar for clamplngly en¬ 
gaging the type, and relieving the ehsse side 
of warping strains. Patent 1782074. Andrew 
B. Weiler. 

Hioh-Lioot Stop fob Cakbbab—A Uckt 
Stop plate having grouped light openings 
sembled In polygoiud fomatlon with oppoiitB 
wn«n of a diB|toiMl of the flaure diettoMd la 
line of the platfc iSSiS 
17820&1. Cell G* Johnsmie 
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Showbr>Bath Spray— “Wherein hot and cold 
water are delivered aimultaneoualy, through 
separate pipes, so that the water strikes the 
body in the form of a hot stream encircled by a 
stream of cold water, giving a very exhilarating 
shower. Patent 1789064. Edgar J. Crill. 

HaNvelopb Opener —In which, through tho 
co-operation of two blades, the extreme edge of 
an envelope is cut away and separated from the 
body so as to cause the envelope to be opened 
along an entire edge. Patent 1781418. Rich¬ 
ard Glasser. 

Corrugated Roopi no and Building Sheet 
—Comprising a duplex corrugated sheet formed 
by uniting two separate preformed sheet ele¬ 
ments, the outer one being of asbestos cement 
and the inner of compressed cork-board sections, 
the two being cemented together by a jointing 
cement. Patent 1732368. I^ouis Lane. 

Educational Device —Comprising an al¬ 
phabet display means, having the consonant 
letters and the vowel letters colorably dis¬ 
tinguished from each other, to aid in or others 
wise facilitate the teaching of correct spelling 
and increase the average individual vocabulary. 
Patent 17321)80. Althea S. Mooney. 

CONTAiNEai —Having a restricted tubular 
member with closure, in open communication 
with the container, through which material may 
be removed from the container while preventing 
too great a surface of the contents lieing exposed 
to the atmosphere. Patent 1733889. John 
Laughlin. 

Insect Trap —Or catching device, which has 
conically shaped members open at opposite 
ends, which will aid in guiding an insect into a 
chamber, divert it away from the original pass¬ 
age it entered and prevent its escape. Patent 
1733818. Carl J. Nordstrom. 

CmntJH—Having a resilient tip or bottom, 
the resilient features consisting of a spring, a 
rubber ball and a cylindrical sleeve for holding 
both the ball and spring in conjunction with 
one another. Patent 1733430. John L. 
Shahan. 

_ Heating and Li^htinft 

Damper Control —In which a manually 
operated wheel revolved through a complete 
revolution will move the damper through a 
small angular degree to give a minute draft 
control, and will maintain the damper in any 
desired position. Patent 1738832. Charles 
H. Spark!in. 


_ Hardware and Tools 

Pipe Cutter —Having means for advancing 
the cutter, for cutting pipe or other cylindrical 
objects, during the act of turning the stock upon 
such objects, thus, in effect, bringing continuous 
cutting pressure to bear. Patent 1732160, 
Richard T. Frye. 

Cable Clamp —Including a cable-receiving 
body member having bifurcated portions which 
are adapted to receive a clamping member 
which is adapted for threaded engagement to 
control the tension applied to cables received 
therethrough. Patent 1732033. Edwin B. 
Snead. 

Nut Lock —Which may be applied to any 
standard bolt, thereby dispensing with specially 
constructed bolts, means being provided and 
actuated by the rearward rotation of the nut 
for firmly locking the same against such rota¬ 
tion. Patent 1781337. Sebastian Giovannini. 

Pipe Wrench —Which has a positive and in¬ 
stantaneous grip, great freedom of release, and 
is adapted to be instantaneously reversed with¬ 
out taking it off the pipe, a locking notch prevent¬ 
ing any accidental loosening from the pipe. 
Patent 17466. (Reissue.) Oscar Johnson. 

Cable Fastening —k strong and durable 
fastening device which will securely anchor a 
cable to a post and permit the former to be sub¬ 
jected to a maximum strain without becoming 
detached, yet in case of breakkge of any one of 
the elements they may be quicldy replaced. The 
inventor has been granted two patents, 17820^ 
and 1732064. Omar K. Landis. 

ADJVBtABLB Ratchet Wrench—A djustable 
to suit a variety of objects stich as nuts, wrench 


sockets, square or other bars, is adaptable to all 
the standard sizes of sockets so that it may be re¬ 
garded as a universal handle. Patent 1788012. 
William F. Henderson. 


Machines and Mechanical Devices 

Grinding Machine —Particularly adapted 
for boring or reboring the cylinders of engines, 
which can be secured to the cylinder, by the 
same bolts which s€*cure the cylinder head, and 
attached in place of a cylinder head. Patent 
1729288. Frank S. Harrell. 

Alarm Mechanism for Clocks— Which 
first renders operative a relatively mild alarm 
and Signal light to gently awaken the sleeper, 
and subsequently sets into oi)eration an alarm 
bell, the device may be conveniently associated 
with many conventional alarm clocks. Patent 
1730276. August J. Kollman. 

Tire - Patch - Cutting Apparatus—A belt- 
knife splitting machine, which facilitates the 
making of tire patches from old and used tires, 
and forms the patches uniformly, accurately and 
quickly, and insures patches of perfect shayie for 
tires or other articles. Patent 1731132. Adolph 
R. and Charles Hendry. 

Pump Plunger —Adapted for pumps em¬ 
ployed in mines for removing water and other 
liquids, wherein the main part of the plunger is 
formed of vitreous material and the metal 
parts formed of acid resisting metal. Patent 
1731147. Fred W. Moyer and Frank J. 
Reninger. 

Derrick Cap —Which will adjust itself to 
the pull of the guy cables without causing any 
binding between the cap and gudgeon pin, will 
permit the mast to swing in any direction, and 
may be repaired without dismantling. Patent 
1731121. Edward P. Bathurst. 

Drill Stem —For use with well equipment, 
will stand a maximum of vibration, comprises 
telescoped tubes and a threaded head at each 
end, each having connecting means with the 
drill stringer and the drill bit. Patent 1731171. 
Jesse P. Miller. 

Cableway —An overhead travelling system 
that is capable of carrying loads and depositing 
them at any point within a prescribed three 
dimensional space, particularly adapted for use 
in the construction of dams and bridges. Patent 
1729964. Verne L. Peugh. 

Display Case— Having mechanism whereby 
lead pencils or other articles are attractively dis¬ 
played and readily accessible for purposes of 
sale, or other authorized purposes, yet reason¬ 
ably safe against removal by an unauthorized 
person. Patent 1732173. Sverre R. Svends- 
gaard. 

Cutting Mechanism —Tho inventor has 
been granted two patents, for fabric cutting 
mechanism, one for cutting strips on the bias of 
predetermined length and width, and for pro¬ 
tecting the cutter, the other having a cutter 
arranged for cutting a piece of fabric at any de¬ 
sired angle, within a certain range, into strips of 
various lengths and widths. Patents 1732148 
and 1732149. William R. Barrett. 

Hoisting and Transporting Device —A 
structure which is adapted to be set up over a 
hole communicating with a basement for hoist¬ 
ing cans of ashes or refuse from the bastimont and 
for transporting the loaded can to a disposal 
point. Patent 1732168, I')elma C. Crichton. 

Filling Mechanism —Adapted to dispose 
measured amounts of liquid, such as syrup, 
in bottles, the capacity of the measuring means 
may be varied to the slightest fraction of an 
ounce and the desired quantity disposed in 
each bottle, irrespective of the temperature 
effect upon the liquid. The inventor has been 
granted two patents, 1781464 and 1731465. 
James Kantor. 

Method op Coating Pipes— Whereby the 
outside is conveniently covered with a water¬ 
proofing composition, such as bitumen or 
asphaltum, applied hot, and which eools to 
form a complete coating to protect the pipe 
from injurious contact with the earth. Patent 
17880<)6. Hugh M. Cook and Ijorlys R. Rogers. 

Sod Cutter—A machine adapted to be drawn 
over sodded ground, having means for cutting 


the sides of the sod and beneath the same to a 
desired depth, and a knife for severing the 
sods in given lengths. Patent 1732972. Michael 
J. Kniffing. 

Printing-Press Attachment— For stock 
feeding tables, whereby automatic suction 
shoes are prevented from bearing weight on the 
uppermost sheet and pressing it down upon the 
next sheet, designed for “Miehle"’ presses but 
may be slightly changed to fit other presses. 
Patent 1782663. Boliver Margwarth. 

Electric Sand Sprayer—A spraying ma¬ 
chine conveniently manipulated by hand, in 
which sand is discharged into a conduit wherein 
a forced draft thoroughly separates the sand, a 
tapered nozzle discharging the sand in a fine 
spray. Patent 1732655. Kurt A. Peters. 

---- I 

Medical and Sur^lical Devices 

Renewable Dental Slab— In the form of a 
renewable surface which may be removed 
and discarded and a fresh surface exposed for 
the next mixing operation, thus saving time in 
cleaning the customary glass slab. Patent 
1729292. John J. McCarthy. 

Back Washer —Which embodies means for 
containing a detergent or soapy solution which 
will reach the back or other parts being washed, 
may also be readily converted into a medical 
appliance for a bandage, or poultice holder. 
Patent 1780299. Adam A. Sanders. 


Prime Movers and Their Accessories 


Rotary Engine —Having an intermittent 
coupling between the rotors and drive shaft 
which admits of the operation of the motor in 
either a clockwise or counter clockwise direction 
by employing ignition devices at two points. 
Patent 1732996. Traugott Tschudi. 

Choke Control for Carburetors— Adapted 
to engage the usual actuating rod for the choke 
valve permitting ready actuation, but which 
will cause the rod to travel slowly after release 
as the valve is opened by the usual spring. 
Patent 1732969. Stuart G. Garrett. 

Piston Ring —For internal combustion en¬ 
gines, having spring means retained in tubular 
members within the piston adapted to exert a 
steady outward pressure thereby fitting a wide 
range of cylinder diameters and automatically 
compensating for wear. Patent 1732978. 
Thomas 0. McLendon and James H. Irving. 


Pertaining to Recreation 

flSHING Rod —Of the extensible type, com¬ 
prising a hollow cylindrical handle and a 
tapered body portion capable of adjustment, 
and having means for firmly clamping the parta 
at any desired length, when retracted may be 
conveniently carried. Patent 1731173. William 
E. Pope. 

Merry-Go-Round—S o constructed that 
children can exert a push or pull to turn the 
revolvablo portion of the structure, the arrange¬ 
ment being such that a numl>er of children can 
stand on a platform and operate the device. 
Patent 1733005. Herbert D. Clayton. 


Pertaining to Vehicles 

Moisture Trap for Automobile Crank 
Cases —For trapping the accumulated waters of 
condensation which settle at the lowest point in 
the crank case, whereby the water may be 
drained off to prevent stoppage by freezing. 
Patent 1729978. Edward T. Barron. 

Top for Automobile Rumble Seats— In 
the form of an attachment, characterized by its 
simplicity, ready adaptability, removability 
and collapsibility, to permit it to l>e stored in a 
relatively small space when not in use. Patent 
1729919, Otto Altenbach. 

Vehiole Bumper— Having a light reflecting 
element by which light rays from the headlights 
of an approaching vehicle will illuminate the 
bumper, thus enabling approaching vehicles 
to safely clear each other, notwithstanding glare 
from the headlights. Patent 1729274. Stephen 
P. MiUar. 
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and machine tools. It is a profession 'which 
offers almost unlimited opportunities to men 
who combine natural mechanical ability 
with technical training. 

For this Is The Age of Machinery. Al¬ 
most every convenience, luxury or necessity 
which we enjoy depends on machinery for 
Its production or adaptability to our needs. 
Every new invention multiplies the oppor- 
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other bearing in the world costs so much—to buy or to 
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cost more —much more—to USE. 

SiCSIF* produces not one type but many different types 
of anti-friction bearings. The special ores it requires come 
from its own mines. The charcoal it uses in processing 
its special steels comes from its own forests. Its labora¬ 
tories, plants, factory branches extend right 'round the 
world. Among its 23,000 employees 27 languages are 
spoken. 

ffiCSiF* supplies greater service to more customers in 
more places than any other anti-friction bearing manu¬ 
facturer in the world. And SiCSEF makes “the highest 
priced bearing in the world." 
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CT^O W all the world’s knowledge can be yours in 
O' t the simplest, handiest form yet devised. Simple 
because all the searching and studying has been done 
for you. Handy because you can stay right in your own 
home and range through every subject known to man. 

This completely neu; Britannica is a “new model", a 
$2,000,000 work, new in plan and purpose. 

Never before has knowledge been made so accessible. 

Never befcwe has it been presented in a form so convenient, 
so authoritative and yet so fascinating. 

world’s remotest wonders 
yours on the instant. 

The 15,000 illustrations are an endless 
treasure of interest and education, a 
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such an amazing variety of subjects. 
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An example of the care with 
which Western Electric Tele¬ 
phone Apparatus is made y- >- 

You use submarine telephone cable oftener than 
you realize. For it is through this cable that the 
voice travels under many rivers, bays and other 
bodies of water. 

In this service, cable must meet conditions which 
are more severe than those encountered by either 
underground or overhead cable lines. To withstand 
crushing pressure, corrosion, abrasion and to keep 
out water—which would interrupt your conversa¬ 
tion—the wires in the cable are encased in six 
separate layers of proteaive material. But still 
more important is the invisible armor—the expe¬ 
rience and careful workmanship which are built 
into all Western Electric apparatus. 

The greatest pains are taken in producing even 
the tiny switchboard lamp which flashes your signal 
to the operator—the sensitive carbon button in 
the transmitter of your telephone—the many 
thousands of intricate parts which this Company 
makes as its share in good telephone service. 

Western Electric 

MAKERS OF YOUR TELEPHONE 
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COVER 

“Painting with light,” has become 
one of the most noteworthy features of 
the world’s great exhibitions. Our 
cover, done in oils by Howard V. 
Brown, shows a night scene at the 
Barcelona International Exposition. 
Within the decorative area, illumi¬ 
nated by an ever-changing variety of 
colored fountains and cascades, all 
direct lighting has been dispensed with. 
When Chicago stages its second 
World’s Fair, in 1938, even more spec¬ 
tacular lighting effects will be achieved, 
according to plans recently announced 
by the Committee on Illumination. 
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HERE’S A Lincoln 
Y ou’ve Never Known 

Tlie lank, homely lawyer who suffered the most bit¬ 
ing ridicule, who was the butt of a tlu>usand car¬ 
toon jokes, who tasted the bitterness of defeat lime 
after time- 

You’ve known Lincoln, our beloved President, 
Lincoln, the Great Emancipator, Lincoln, the ob¬ 
scure backwoodsman who seemed to rise meteor¬ 
like to a place of highest honor. 

Now, at last, the curtain of the years has been rolled 
back. Now, for the first time, you can sec Lincoln 
through the eyes of the people of his own days 
Not as the great man on a pedestal, but as the 
struggling politician who must brave the tides of 
public scorn. 

300 CONTEMPORARY CARTOONS 
Tell You This Amazing Story 
Of Presidential Politics 

A brilliant group of cartoonists of Lincoln’s own time, tell 
you the plain facts of a great man’s career as no biographer 
ever hoped to tell you, or perhaps ever dared to tell you. For 
the first time you see the rough road over which this astute 
politician traveled exactly as if you, yourself, had lived in 
the fifties and sixties and watched him pit his strength 
against the other statesmen of the day. Here is Lincoln 
as his friends and enemies knew him, as the American pub¬ 
lic knew him in the heat of political wars and tangled issues. 

“It is vital, human, real. . . ’Flic wit and humor, too, of paragraph and 
of cartoon add piquancy to these realities, so diverse and so tragic.’’ 

Charles V. Thwing, 

President Fmeritus, Western Reserve University. 

‘ It is a truly notable contribution to American history by a mode of 
approach which is most unusual and most helpful.” 

Nicholas Murray Butler, 
President, Columbia University. 






"^ITKSK cartoons arc masterpieces of 
^ subtlety, frankness and humor. No 
effort or expense have been spared 
to make these illustrations surpass the 
expectatiems of the expert. Some of 
them had been buried for years, some 
came from obscure, forgotten periodi¬ 
cals, some were too daring to have ever 
reached the press. Dr. Shaw has been 
twenty-five years in assembling this 
most valuable group of political car¬ 
toons ever published. 

AS an authority on American history, 
^ Dr. Albert Shaw has written an 
account of Lincoln, up to the time of 
his presidency, that not only interprets 
the trend of thought in each and every 
cartoon, but that gives new color and 
understanding to tiic study of a great 
man. Not the saga of a hero, but the 
vivid story of a man who had the dili¬ 
gence to learn, the patience to wait, and 
the ambition to aspire to be President 
of the United States. 


ABRAHAM LINCOLN 

500 ILLUSTRATIONS PLUS A BRILLIANT BIOGRAPHY BY 

ALBERT SHAW 


2 VOLUMES 


HIS PATH TO THE PRESIDENCY 
THE YEAR OF HIS ELECTION 


AT ALL BOOKSHOPS, $8.00 


REVIEW OF REYIEWS COUP., 55 FIFTH AVENUE, NEW YORK CITY 



Looking Ahead 
With the Editor 


A Mlcrocosmic Egg 

“-T^HAT there is such an object as an jggg, wherein 
1 every human being has his origin, no longer 
astonishes the layman. Few people, however, realize 
the minuteness of this all-important microcosm which 
is pretty near the borders of unaided vision. It is 
larger, however, than that of the cow and of^ many other 
large animals. To learn more about this biological 
subject, look for our forthcoming engrossing article. 

Down With Crime! 

W E hear much about organized crime nowadays, 
but little of crime detection methods except in 
fantastic fiction. But society is gradually organizing 
to combat the criminal with science that will excel in 
results anything that Sherlock Holmes, Craig Kennedy, 
or Philo Vance ever did in fiction. Criminals will, there¬ 
fore, eagerly read our coming article on one city’s 
scientific police department so they’ll know what to 
expect; and you will find it mighty interesting reading. 

Suspended Gravitation 

I F a bubble of air is released at the bottom of a bottle 
of water at the instant the bottle is allowed to drop, 
will the bubble rise in the water? Ten chances to one, 
your answer will be “yes.” But the answer is no, for 
it is a case of suspended gravitation. If you don t be¬ 
lieve it, you can prove it yourself by an exceedingly 
simple experiment which will be completely explained 
and illustrated in a coming article by a famous scientist. 

Swimming 

S WIMMING is an old and yet a young sport. 

Scarcely any scientific study of it has ever been 
made so that when confronted with questions as to the 
efficiency or speed of modern strokes, we are at a loss 
for an answer. Now, however, a professor of physiology 
has, by means of a recently perfected natograph, found 
the'answer to many questions pertaining to swimming 
and will describe his experiments in these pages soon. 

A Newspaper in the Making 

C hicago is pressed for building spacp. Thus the 
Chicago Daily News Building, a model structure 
in every way, was built over steam railroad tracks. 
Smoke from the trains beneath is evacuated by an 
ingenious ventilating system and a stack to the top of 
the building. This and many other notably up-to-date 
features characterize this building and the newspaper 
it hou8es,-as described in an article to be published soon. 

Every Issue Fully Illustrated 

gif Men are known by the magatinea they read. What 
j1 easier road to distinction could there be than read¬ 
ing the Scientific Ambkican- at four dollars o year ? 


Among Our 
Contributors 


Alfred C. Lane 

P ROFESSOR Lane’s 
eminent career as a 
geologist has helped to 
fit him for the latest 
work for which he has 
been selected by the 
leaders of science -the 
determination of the 
earth's antiquity by 
means of the radioac¬ 
tivity of rocks. Educated at Harvard and 
at Heidelberg, he served during several years 
as State Geologist of Michigan. Later he 
was professor of geology at Tufts College. 
To be exact, his profession is petrology. 

Martin Meyer 

D r. MEYER is a professor of chemistry 
and a consulting chemist. Although 
his researches, as listed in “American Men of 
Science” are with organic sulfur compounds, 
lead tetraethyl, dehydrothiotoluidin, per¬ 
fumes, et cetera, he is said to derive the 
greatest satisfaction from the popularization 
of science. In addition to his article in this 
issue, we will publish soon another ^ inter¬ 
esting and informative article from his pen. 

Calvin P. Stone 

D r. stone, Stanford psychologist who 
writes of rats in this issue, finds them 
an interesting subject for observation and 
study. He was for a time Director of Re¬ 
search of the Psychological Laboratory in 
the Indiana State Reformatory. During the 
World War he was psychological examiner in 
the United States Army. Animals have sup¬ 
plied him with much material, his specialty 
being animal psychology and behavior. 

F. M. Jaeger 

C ONSIDERED an international au¬ 
thority in his chosen field. Dr. Jaeger is 
now professor of physical and inorganic 
chemistry at the University of Gronigen, 
Holland. His researches have taken him into 
abstruse physics and chemistry and’he has, 
successively, been a physicist, mineralogist, 
chemist, and crystallographer, and has pub¬ 
lished much on all these subjects. His book 
“Inleitung tot de Studie der Kristalkunde” 
is the only one of its kind devoted to a com¬ 
prehensive study of symmetry in all its as¬ 
pects and is authoritative. During part of 
the 1928-29 term, he was George Fisher 
Baker non-resident lecturer at Cornell. 
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POWER 


n w W CIV in Los Angeles 

where40^of Pacific Coast Population 


is Centered... 



Density of population rather 
than geographical location de¬ 
termines sales activity of a mar¬ 
ket. This, with abundant low 
cost water and power, creates 
the most ideal conditions for 
development of profitable in¬ 
dustry in Los Angeles. Write 
for specific information on 
water and power costs for your 
industry. Address Business 
Agent, 207 South Broadway, 
Los Angeles, Calif. 




IP Manufacturing City 

A MANUFACTURING city representing over 2,000 
industrial connections was added to the power 
lines of the Bureau of Power and Light in the last 5 
years! A population equivalent to Rochester, N. Y. 
settled in this city during the last 10 years. Two 
Powers... electric and buying ... give Los Angeles 1 Ith 
place among industrial cities of the nation. 


ciry-owNED 

BUREAU of POWER and LIGHT 

CITY OF LOS ANGELES 

industrial LOS A N G E-L E S 



Private James P. Rigby 


T he winner of our light-plane contest, 
Private James P. Rigby of the 65th 
Service Squadron, located at Luke Field, 
Honolulu, T. H., was bom June 22, 1909, in 
Media, Pennsylvania, and spent his early 
childhood in New Jersey. After finishing 
high school, he enlisted for the Hawaiian 
Department of the Air Corps in February, 
1928. His first ten months were spent in a 
Bombardment Squadron, but desiring to be 


in the Engineering Offices he obtained m 
transfer to his present squadron where he 
finds ample time to browse through technical 
literature and study as well as read th(' 
SciENTiFU^ American, Aviation, and Flifiht. 
When his current enlistment terminates he 
hopes to find employment with an airplane 
company. He pays a charming tribute to 
his widowed mother who made his career 
possible by giving him a good education. 
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Growth of the Highway 


O N this particular section of the Santa Monica- 
Oxnard, California, highway, which was formally 
opened to traffic in 1929, many difficulties were en¬ 
countered and overcome. A glance at illustration 
Number 1 will show why it was necessary for surveyors 
and workmen to be suspended from above like Alpinists, 
prior to the beginning of work and during the early 
stages of construction. Since there were no shipping 
points between Santa Monica and Oxnard, a long ex¬ 


pensive haul was required. Water for construction 
purposes had to be obtained from a city over 12 miles 
away, through a specially built pipe line. Seawalls 
could not be built to keep back the waves; therefore 
huge rectangular blocks of concrete were lowered into 
the ocean and then filled with concrete. Illustrations 
2 and 8 show construction stages, and Number 4, 
the completed highway. Construction of the seven 
most difficult miles at this point cost 1,000,000 dollars. 
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The “Leviathan,” Americans Finest, Passes The Statue Of Liberty, Inward Bound 


American Ships and American Prosperity 

A Discussion of the Weak Link in Our Transportation System and 
the Need of Public Support for a Qreater Merchant Marine 

By E. M. HERR 

Vice-chairman of the Board, Weatini^houee Electric and Manufacturing Company 


AS A DIRECT result of the sound 

/% economic policies which have 
J \ been pursued by both Ameri¬ 
can industry and the Ameri¬ 
can government, the people of the 
United States have enjoyed unprece¬ 
dented prosperity during the past few 
years. 

The extensive use of power in in¬ 
dustry, the development of the system 
of mass production for a large number 
of manufactured articles, and the rapid 
practical application of the discoveries 
of science and research, have greatly 
increased our national productivity 
and our national wealth. This added 
wealth, contrary to what has often 
happened in the pastj has not been 
largely absorbed by a small group, but 
practically all who have had a hand in 
its creation have shared in It, so that 
wages have risen, the purchasing 
power of the majority of our people 
has wide ly extended, and the standard 

^l^ptinted by permimion, from a monograph 


HERE was a time, not so j 
many decades ago, when 
American clipper ships carried a 
large proportion of the world’s 
commerce. Then came a decline 
which lasted until after the 
World War. Now our foreign 
commerce leads the world and 
we need more ships for the same 
reason that one department store 
does not employ another store’s 
trucks to deliver its goods. 

New ocean mail routes will 
greatly stimulate shipbuilding, 
for the construction of 29 ships, 
two of them super-liners, is to 
be specified in the contracts. 
But this will be only a start. 

Mr. Herr’s accompanying arti¬ 
cle puts us to shame for our 
apathy in respect to our mer¬ 
chant marine, it is hoped, there¬ 
fore, that his discussion will aid 
in renewing that old feeling of 
pride Americans possessed when 
our flag floated above some of 
the finest and fleetest ships in 
the world. —The Editor. 


of living in this country has reached 
the highest level ever known. Finally, 
there is every rej^on to believe that 
those disastrous financial crises, which 
have periodically wiped out a large 
proportion of the savings accumulated 
in prosperous times, have been elimi¬ 
nated by the Federal Reserve Banking 
System. 

Never before, in fact, has so much 
been accomplished for the good of so 
many people in such a short time. 

But, although the American peoples 
as a nation are prosperous and content, 
there is a minority who are actually 
being injured by the very processes 
that are benefiting their fellows. Al¬ 
though society as a whole gains when¬ 
ever a new type of labor-saving ma¬ 
chine is placed in operation, or research 
discovers a better way of performing 
some operation, certain individuals 
invariably suffer loss by being thrown 
out of work. Experience shows that 
unemployment due to this cause is 
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What we chietty need is 
an ever widening market for 
our goods. If we could con¬ 
stantly increase the de¬ 
mand for both our manu¬ 
factured and our agricul¬ 
tural products by even a 
few percent per annum, 
much of the alack in our 
production system would 
be taken up, unemploy¬ 
ment would be kept down 
to a minimum, and a much 
needed stimulus would be 
given to agriculture. Jn 
other words, one of the 
most effective things that 
we can do at this time to 
widen the scope of our 
prosperity is to build up 
our foreign trade. 

We have never, as a peo¬ 
ple, been “foreign-trade 

minded,” like the British, 
for example. Although the 
value of our foreign com¬ 
merce in 1927 was in the 
neighborhood of nine bil¬ 
lion dollars, it represented 
usually temporary, since the wealth only about 10 percent of our total busi- 
created by the new improvement al- ness, and this small proportion has 
ways creates a demand for labor else- been maintained very closely for many 
where; but this does not ameliorate years. We have in this field almost un- 
the immediate distress of the unem- limited opportunities for commercial 
ployed, and on more than one occasion expansion but as a nation we have not 
during the past five years, our indus- taken advantage of them. The time 
trial progress has taken place so rapidly has now arrived, how’ever, when we 
that thousands of families were in want must embrace all opportunities to in- 
for long periods of time. crease our overseas markets. 

To this group, which our general 

prosperity has failed to touch, must 1\>TUCH of the task of extending our 
also be added the American farmer. IVI foreign trade will, of course, de- 
Whereas the agricultural industry has volve upon commercial, industrial, 
made progress during the past 50 years financial, and political specialists, but 
and the average farmer of today is there is one phase of it which is the 
much better off than was his grand- concern of the American people as a 
father, the status of the industrial whole. If we want to maintain and 
worker has improved so much more extend our prosperity by developing 
during this same period that the foreign trade, vre must strengthen a 
farmer’s economic position is relatively serious weakness that now exists in our 
lower than it was formerly. Hence transportation system, 
there is justification for the discontent Transportation and production are 
that pervades many of our rural dis- inseparable. If there is a free flow of 
tricts. goods from the producers to the con- 
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Launching The “Santa TXara” 


sumers, the greater the quantity of use¬ 
ful articles the producers can turn out, 
the better off everyone concerned wlU 
be. But interfere with this flow any¬ 
where and everyone will suffer loss; 
stop it, and civilization will disinte¬ 
grate. 

Fortunately for us, our transporta¬ 
tion system as a whole is splendidly 
developed. Our railroad system is 
larger and more efficient than any 
other in the world. We own 78 per¬ 
cent of all the automobiles in existence 
and spend billions of dollars every year 
for new cars and trucks and for road 
improvement. Our aviation system is 
at present in its infancy, but, in view of 
the present public interest in this sub¬ 
ject, no one can doubt that we shall in 
time be supreme in this field also. 

E ven in what might be called the 
minor branches of transportation, 
our position is satisfactory. We have 
an adequate fleet of lake-going, coast¬ 
wise, river, and harbor craft, which is 
being increased as needed by vejpefa of 
the most modern types; we ha^jt added 
nearly 100,000 buses to our already 
extensive urban and interurban rail¬ 
way system; and although electric 
traction has had to mark time for sev¬ 
eral years because of the extremely 
rapid development of the automobile, 
it is now entering into a new era of 
active progress and promises to be one 
of the most important factors in solving 
the serious problems^reated by traffic 
congestion in our cities. 

In striking contrast to all this is our 
international transportation system. 
While on paper our sea-going merchant 
fleet totals 11,000,000 tons and is 
second only to Great Britain’s, 50 per¬ 
cent is probably useless and perhaps 
50 percent of the remainder is obsolete 
or nearly so. As to new ships, without 
which the efficiency of our fleet cannot 
be maintained, only 3 percent of the 
ocean-going ships built since 1923 be¬ 
long to us; and during 1928 we did not 
spend a single cent on ships for foreign 
trade. The percentage of our imports 
and exports carried in our own ships 


I T is typical of the spirit that now 
dominates American affairs that 
these weak spots in our otherwise 
highly satisfactory state should com¬ 
mand widespread attention. We can 
confidentially believe that, insofar as 
it can, our national government will 
work out practical plans for farm re¬ 
lief, arrange work on public under¬ 
takings so as to reduce unemployment 
in times of depression, and carry out 
other constructive measures. But 
while vast good can thus be accom¬ 
plished, it must be recognized that 
government is a remover of obstacles 
rather than a creator of economic op¬ 
portunities, and that only economic 
remedies can permanently cure eco¬ 
nomic iUs—and then but dowly. 
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haa been slowly but surely declining 
since the high point of 1920^ so that we 
are obviously in danger of slipping 
back into our old-time position of al¬ 
most complete dependence on foreign 
ships for handling our sea-borne com¬ 
merce. 

We should, indeed, be ungracious if 
we were to criticize the shipping service 
that foreign nations have rendered us 
in normal times; nevertheless, blood is 
thicker than water, and a ship is always 
bound to its mother country by strong 
political and economic ties. On more 
than one occasion we have been left in 
the lurch, with our products, many of 
them perishable, piled upon our 
wharves because ships of foreign regis¬ 
ter, on which we were depending for 
transport, were suddenly drawn else¬ 
where for some reason that was no con¬ 
cern of ours. 

A CLOSELY parallel situation 
would exist in our domestic trans¬ 
portation system if the great majority 
of our freight locomotives and trucl^ 
were under foreign ownership and con¬ 
trol and were liable at any time to be 
withdrawn from our service and sent 
to Canada or Mexico. Obviously, 
under such circumstances, it would be 
impossible to develop that fine adjust¬ 
ment that now exists between our 
production and our transportation; 
and our internal commerce would be 
but a fraction of what it is at present. 
And yet, if we were thoroughly ac¬ 
customed to this method of handling 
our traffic, we would perhaps find it 
difficult to realize what we were losing 
by not taking it under our own control. 
We would undoubtedly, from time to 
time, consider the question of sub¬ 
stituting our own rolling stock for that 
supplied by foreign capital, but the 
cost of the operation would stagger the 
average man, and, because of the nu¬ 
merous invisible factors involved, he 
would probably be quite unable to 
understand how so great an invest¬ 
ment would benefit him personally. 

For similar reasons, the American 
people have been slow to appreciate 


the value of a merchant marine of their 
own. As long as less than 10 percent 
of our business is seaborne, it does not 
matter very much who handles it; but 
if we wish to develop a large volume of 
foreign trade, we must have an ade¬ 
quate number of the right kind of 
ships under our own immediate con¬ 
trol and serving primarily our own 
national interests, for without them we 
shall not be able to insure that re¬ 
liability of transportation service which 
is essential for the success of such an 
undertaking. 

Another highly beneficial result of 
the building up of an American mer¬ 
chant marine w^ould be the revitalizing 
of shipbuilding in this country. Prior 
td the war, there Avere 23 shipyards in 
the United States building sea-going 
vessels; today there are but 12, and 
several of these are barely maintaining 
their existence on the odds and ends 
of repair work. Great Britain, on the 
other hand, has 57 yards, and Germany 
has 18. 

If an adequate amount of business 
could be given to our shipyards, a 
goodly share of our surplus labor 
would be immediately absorbed; a de¬ 
mand would be created for large 
amounts of steel, machinery, and other 
of the innumerable supplies needed 
for ships; the producers of these ma¬ 
terials would give employment to 
other workers; and thus an ever- 
widening circle of prosperity would be 


started. Moreover, we would save 
from extinction an industry that is ab¬ 
solutely vital to our national safety. 
We cannot afford to let our shipbuild¬ 
ing machinery decay and our techni¬ 
cally trained shipbuilding staffs dis¬ 
integrate. If we become unable to 
build ships to meet our needs in 
emergencies, we shall lose our grip on 
sea power, and then our seaboard, our 
island possessions, our commerce, and 
our prosperity would be at the mercy 
of any maritime nation that chose to 
attack us. 

The situation is more promising 
today than it has been for a long time. 
Within the past year, Congress has 
passed certain legislation in the in¬ 
terest of our shipping and shipbuilding, 
and there is every reason to believe that 
work on a number of new sea-going 
vessels to fly our flag will be started in 
the near future. But without that 
widespread popular interest and sup¬ 
port which created our railroad and our 
automotive transportation systems and 
which at present is playing so impor¬ 
tant a part in developing American 
commercial aviation, we shall have no 
merchant marine. 

T his whole subject is a matter that 
concerns all of our people—mer¬ 
chants, manufacturers, public utility 
operators, professional men, farmers, 
and w^orkers for even a moderate in¬ 
crease in our overseas commerce and 
our shipbuilding activities will result 
in a marked increase in the demand for 
labor, materials of every description, 
power, internal transportation, and all 
other varieties of service, and this will 
benefit everybody. Our industrial and 
political leaders can, in fact, do few 
things more useful than to create 
public understanding of the value, to 
every American individually, of foreign 
commerce and an adequate merchant 
marine. 

In constructing the new vehicular 
tunnel under the Detroit River from 
Detroit to Windsor, Canada, new engU 
neering methods were used and problems 
were overcome. The interesting story of 
this work will be published in these 
pages at an early date. 
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California Sees the Light 

Q ualified scientists, engineers, 
architects, builders, and real es¬ 
tate men of California have for many 
months been laboring over a uniform 
building code due to appear in the 
coming spring. This code will take 
frank and, it is stated, full recognition 
of existing earthquake risks in that 
state as determined—or as nearly as 
existing knowledge permits determina¬ 
tion - by the science of seismology. 

Such a code is past due. The lesson 
of the San Francisco earthquake has 
been wearing off. San Francisco itself 
not long ago reduced its own specifica¬ 
tions for earthquake resistance in its 
building code. 

As Henry D. Dewell, a consulting 
engineer, reports to the Seismologieal 
Society of America, an earthquake 
latastrophe first arouses a lethargic 
public, building regulations are made 
more stringent, codes are revised to 
match the advice of technical advisers; 
and then the cycle of events pursues 
its course: people become forgetful, 
familiarity with what science alone 
seems to realize is only a temporary 
let-up in earthquakes begets contempt, 
and building codes are allowed to 
lapse. Then comes another disastrous 
earthquake. 

The time of hwt danger of earth¬ 
quakes is directly after an earth¬ 
quake-just when building codes are 
stiffened. 

The time of grealei^t danger comes 
years later when earth stresses, tem¬ 
porarily relieved by the earthquake, 
have again accumulated—just when 
building codes are being weakened. 

There must be some way to bridge 
this characteristic blind spot in human 
nature and provide stronger buildings 
at the proper time instead of at the 
wrong time. This is what science and 
engineering are now doing in Califor¬ 
nia, It is, of course, only common 
sense, but common sense is a quality 
not too often noted in connection with 
public matters of this kind. Therefore 
the action deserves praise from all 
scientific people. 

The Naval Conference 

T he recent rebuff our Secretary 
of State, Mr. Stimson, received 
from the Soviet Government indicates 
the great difficulty one state has in 
understanding the reaction its policy 
will meet abroad; certainly Mr. Stim- 
son*8 action was inspired by innocent 
motives but it raised Russia’s resent¬ 
ment and encountered the thinly veiled 
hostility of Japan. The three directly 


interested parties were Russia, China, 
and Japan; China appealed to the 
powers when she became unable to 
sustain her position by force; Russia 
believing her cause was just and know¬ 
ing her soldiers could maintain her posi¬ 
tion refused to leave the decision to 
outsiders; Japan disliked the idea of a 
concert of powers interfering in Man¬ 
churia lest a precedent be established 
that could be used in some future 
Manchurian problem in which she 
might be involved. 


Television and the 
Cathode Ray 

ALTHOUGH television, see- 
ing at a distance, is a sub¬ 
ject that incites the mind to 
fanciful flights into the future, 
the practical development of the 
art has been exceedingly slow 
and, so far, unproductive of sat¬ 
isfactory results. In 1889, Paul 
Nipkow, a German experimenter, 
devised an “electric telescope” 
and in his patent application he 
laid the foundation tor all future 
disk-type television transmitters • 
and receivers. Since that time 
progress has consisted almost 
solely of refinements and devel¬ 
opments based upon Nipkow’s 
original apparatus. Now, how¬ 
ever, comes the hope that in the 
near future cumbersome scan¬ 
ning disks and drums, capricious 
neon tubes, and difficult-to-syn- 
chronize motors may be elimi¬ 
nated from the television recep¬ 
tion field and replaced by the 
comparatively simple cathode- 
ray tube in which no moving i 
parts are employed. A descrip- | 
tion of the cathode-ray tele- j 
vision system appears in the j 
Scientific American Digest of 
this issue, and it is our sincere | 
hope that other experimenters I 
will take up the work of Dr. 1 
Zworykin and thus bring suc¬ 
cessful practical television nearer 
to the average person’s home. 


In much the same manner, France 
and Italy have become fearful of a 
possible Anglo-American agreement 
relative to cruiser strength, and their 
attitude’may cause the failure of the 
London conference. In addition, 
France has a real naval tradition and 
is reluctant to accept a naval position 
inferior to Japan; France regards the 
control of the water route to Algeria as 
vital to the effective strength of her 
army which contains a large African 
contingent; and while Prance will sup¬ 
port Italy against a supposed Anglo- 
American combination, she will bit¬ 
terly oppose an equality with Italy 
for with colonial possessions only ex¬ 


ceeded by Britain, she considers her 
needs are much greater than Italy's, 
Finally, France must retain her sub¬ 
marine strength as a counterpoise to 
Britain’s superior surface fleet. 

So the complexities of the situation 
the London conference will face are 
becoming more and more evident; on 
the other hand President Hoover and 
Premier MacDonald have skillfully 
avoided many pitfalls in handling the 
preliminary measures; they are sup¬ 
ported by an overwhelming public 
opinion in favor of reducing armaments 
and it only remains for conciliatory 
statesmanship to find the solution. 

The country approves the Presi¬ 
dent’s action in surrounding our civil¬ 
ian members of the conference with 
experienced naval advisers, and the 
previous records of Rear Admirals 
Jones, Pratt, Moffett, Pringle, Yarnell, 
and Hepburn insure that the civilian 
members will be furnished the neces¬ 
sary technical assistance. Our Presi¬ 
dent is too sagacious to ignore the 
necessity of expert advice. We feel 
sure that the presence of these Flag 
Officers in London assures the safe¬ 
guarding of American interests, and 
we fondly hope the collective wisdom 
of the assembled delegates will find a 
solution that will further world peace. 

Now is the time to limit armaments, 
for much of the hatred of the World 
War has evaporated while the memory 
of the suffering it caused is still fresh. 
No thoughtful person believes that 
eternal peace can be established in the 
present era; but some causes of war can 
be removed entirely, others may be 
neutralized, and war perhaps deferred 
until civilization is better able again to 
withstand the shock of arms. If the 
conference only succeeded in postpon¬ 
ing one small war for a decade, it would 
deserve well of the world, and any 
success it may have will encourage suc¬ 
ceeding generations to carry on the 
task of seeking peaceful solutions of 
world problems. 

Our Permanent Prosperity 

M ob psychology is a peculiar thing. 

When stocks first began to drop 
in the recent stock crash, many thou¬ 
sands of people frenziedly unloaded, 
like so many sheep following the 
leader, and almost caused an industrial 
collapse from which it would have 
taken months to recover. The stam¬ 
pede forced stocks to a very low point 
despite the fact that bueiness was 
basically sound. 

President Hoover understandh mob 
psychology and so took ipimediaie 
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stepa to circumvent its destructive in¬ 
fluence. He knew that if the man in 
the street could not see Agures in black 
and white, this man would cry ‘‘hard 
times” and would curtail his expendi¬ 
tures; the cry would be taken up by 
others; and the mob‘s pessimistic be¬ 
lief would become actuality. Mr. 
Hoover therefore called upon all state 
governors for facts as to their states^ 
projected work for 1930. The re¬ 
sponses were most favorable; it was 
found that state construction on high¬ 
ways and public works for this year 
will run into hundreds of millions 
of dollars. 

As early after the stampede as the 
first week in December, C. W. Nash, of 
the Nash Motor Car Company, stated 
that his company had found no cause 
for w’orry; their sales had been main¬ 
tained on a par with, and in some cases 
showed an increase over, preceding 
years. Henry Ford, shortly after hav¬ 
ing reduced prices on all models of 
Ford cars, announced a general in¬ 
crease in the wages of all employees. 
Recently the United States Shipping 
Board certified a program of ship con¬ 
struction for our merchant marine 
which calls for the building of 29 ves¬ 
sels based upon ocean mail subsidies. 
Several of these will be begun almost 
immediately, thus assuring much busi¬ 
ness for our shipyards, employment of 
many men, and the use of much steel- - 
and steel production is referred to as 
“the barometer of business conditions!” 
The Engineering Nenm-Eecord recently 
published a survey showing that the 
cost of construction for 1930 will total 
around ten billion dollars. 

Many other facts and figures could 
be quoted to show that 1930 will be a 
busy and prosperous year we could 
cite the increase in hank deposits re¬ 
cently, and in stamp sales, the latter 
also called a business barometer- but 
the case is already proved. Yet the 
same old mob psychology, still pessi¬ 
mistic in tone, tends to hang on. There 
is thus the necessity for constnictive 
optimism on all sides, plenty of hard 
work, and the free circulation of money 
so that business and industry may 
boom and a stabilized prosperity be 
ours permanently. 

To such criticisms of our financial 
structure as that voiced, with puerile 
acerbity, by the Soviet press relative 
to the market crash: ‘‘So this is what 
can happen in a capitalistic country!” 
let us point to our 1930 program and 
say, **Thi8 is what will happen.” Then 
let us forget criticisms and critics along 
with pessimism and other unpleasant 
things. 

Swan Song 

N January, 1927, .we published an 
editorial which stated that the 
average annual increase in the number 
of installations of electric household 
refi:^erator8 from 1920 to 1926 was 


100 percent, that the year’s increase in 
1926 alone was 360 percent, and ven¬ 
tured a prediction as follows: 

“Imaginary conversation in 1977— 
Grandpa: ‘When I was a young man, 
they actually brought ice into peoples’ 
houses to keep their food cool.’ 

“Laughter. 

“ ‘Grandpa, wasn’t that in the days 
of the candle?’ ” 


An Industrial Antarctic? 

T O those of us who studied 
geography long before the 
World War, the problem of re¬ 
learning the map of Europe after 
its remolding was indeed a diffi¬ 
cult one. It is possible, or 
rather probable, that in a few 
years it will be necessary—if, 
of course, we wish to keep up 
with the times—for us to famil¬ 
iarize ourselves with the map of 
an entirely new continent: the 
Antarctic. 

Already with several notable 
and well-known achievements to 
his credit. Commander Richard 
E. Byrd is now exploring by air 
and mapping in photographic de¬ 
tail this last great unknown and 
puzzling part of the world. In 
the Scientific American Digest 
of this issue we publish a map of 
his recent flight to the South 
Pole and give an idea of some 
of the facts that may be learned 
by him in the Antarctic. Besides 
the valuable data mentioned in 
that item, however, perhaps he 
will bring back other informa¬ 
tion that may lead to commercial 
exploitation of natural resources 
which some have predicted may 
be discovered there. 

Who knows but that in the 
years to come there will be num¬ 
bers of year ’round base canips, 
similar to Byrd’s Little America, 
scattered over the Antarctic and 
peopled by hundreds or thou¬ 
sands of workmen who extract 
from the mountains there such 
natural wealth as gold, diamonds, 
oil, coal, or iron? Airplanes or 
airships might transport the 
more valuable of these from the 
interior to shipping points and 
methods might be found to ship 
the more bulky. The question, 
of course, is: Does the Antarctic 
contain any minerals of value or 
is it simply a barren, rocky land? 
Byrd will doubtless give us some 
information on that point and 
others will help our enlighten¬ 
ment. We may yet see the Ant¬ 
arctic a thriving industrial con¬ 
tinent. 


We thus gave a conservatively long 
time for the supplanting of the old 
ice refrigerator by the modern electric 
one. Since 1927, however, increasing 
use of the latter has been so marked as 
to indicate that the imaginary con¬ 
versation may be possible in much less 
time than the predicted 60 yefars. And 
yet there are die-hards who either are 
myopic and thus cannot see the hand¬ 
writing on the wall or are so deeply 


concerned financially that they are 
fighting the change with the frenzy of 
despair. We have no sympathy with 
the former because they are of the type 
that drag the wheels of progress but for 
the latter our feeling is somewhat 
similar to that we had for the buggy 
makers when the automobile made its 
appearance. We are simply sorry that, 
in time, they will have to turn to other 
things. 

In this latter class we would place a 
certain association of ice manufacturers 
which, after we had published the 
article “Ice By Wire” in our October, 
1929, issue, informed us that the 
article was fundamentally, essentially, 
and technically wrong, and demanded 
that we retract. Unfortunately for 
them they posited a weakness on our 
part which we do not possess. The 
article was not hastily prepared; on 
the other hand, it was presented only 
after careful consideration and study 
of the situation and then under the 
guidance of refrigeration experts. What, 
then, is there to retract? Nothing. 

We can pass over this association’s 
criticism that our title “Ice By Wire” 
was incorrect for obviously it was not 
to be taken literally. Likewise, we 
cannot retract our statement that, as 
a refrigerant, sulfur dioxide has very 
little danger either as a poison to hu¬ 
man beings or as a corrosive agent for 
the pipes or interior of the refrigerator. 
It is admitted that the electric refrig¬ 
erator is not actually electric but the 
term “electric” is as descriptive here 
as when used with such appliances as 
electric vacuum cleaners, electric dish 
washers, et cetera. We reiterate that 
there is less spoilage of food in electric 
refrigerators due to the lower tempera¬ 
ture and to the lack of moisture. 

We were of the opinion that ice 
manufacturers, faced by the competi¬ 
tion of the electric refrigerator, have 
expanded into new fields and actively 
promoted their business. For that 
reason, we were rather surprised at the 
association’s statements that “From 
the standpoint of economy, efficiency, 
and service, the ice industry has noth¬ 
ing to fear from mechanical refrigera¬ 
tion competition,” and that “—the 
small ice machine”—with which name 
they choose to heap indignity upon the 
apparatus under duscussion—“would 
not have reached its present degree of 
use had it not been backed by the 

enormous financial power of-; 

coupled with the fact that dangers and 
disadvantages of small ice machines 
have been studiously hidden from the 
public.” And yet they did not enume¬ 
rate these vital facts that have been 
studiovsly hidden from the pnhlic. 

The association’s argument reminds 
us of the little boy on a gloomy road 
at night, whistling to cover his fear, 
and of Hamlet’s rebuke to one who thus 
practiced dissimulation: “The lady 
protests too much, methinks.” 
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How Old Is the Earth? 


How Qeologists, Physicists, Qeophysicists, and Other Scientists 
Are Pooling Their Knowledge for a Combined Attack 
on This Ever-fascinating Problem 


By ALFRED C. LANE, Ph.D., Sc.D. 

Chmirmonof the Committee of the Divtaton of Geology and Geography on Estima- 
tton of Geologic Time by Atomic OiHintegration. National Research Council 


I OOK with a pocket lens at the 
luminous numbers of the dial 
1 of a wrist watch after you have 
been sitting two or three min¬ 
utes in the dark. The figures do not shine 
with a quiet, steady glow' but quiver 
with light. If the lens defines sharply 
you will find that the light comes 
from showers of sparks, like bursting 
rockets; or, it may be, more like that 
of fireflies on an August night. Each 
flash is made by an exploding atom. 

We know now that the atoms of the 
chemical elements are not the “indivis¬ 
ible** units they were thought to be 
w'hen that name was given to them, but 
according to one conception they are 
complex aggregates of positive protons 
and negative electrons. The outside 
electrons of an atom are pictured as 
whirling around the central 
nucleus with a velocity so 
great that they may be 
thought of as being practically 
“all over their orbit” at once. 

In the heavier atoms the num¬ 
ber of outside electrons be¬ 
comes very large, up to 92, and 
for some of the atoms the ar¬ 
rangements are too complex 
to be stable, so that once in a 
while they explode. Sometimes 
the explosion merely gives off 
an electron — sometimes it 
gives off what amounts to an 
atom of the light gas helium. 

W HEN an atom explodes, 
the particle goes off 
with tremendous energy. We 
can imagine how great the 
energy is, from the fact that 
the particles have been going 
around their orbits many 
millions of times each second. 

When such a particle is set 
loose, like a stone from a sling, 
and strikes the white powder 
of an impure zinc sulfide, it causes a 
flash. Thus each of the flashes seen in 


number of atoms of a spontaneously 
disintegrating element that explode per 
second depends only on the number 
that are present; and that this number 
is uniform, regardless of temperature 
and pressure, and regardless of other 
substances present. The experiments 
upon which this statement is based 
have ranged throughout the whole 
variety of conditions that might be 
present near the surface of the earth. 

There are a number of these popping 
elements. Radium is the one in w'hich 
this property was first recognized. 
While the rate of disintegration of 
radium is relatively rapid, incidentally 
causing it always to be warmer than its 
surroundings, the radium is half gone- 
its atoms half exploded —after some 
1580 years. This is not, however, so 
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By measurement of rate of decay of radium in these deposits it 
posailile to date the time since the recession of glaciers 


the luminous paint on the watch dial 
represents such a collision. 

Now if we were watching a pop-corn 
machine and counted how many ker¬ 
nels popped in a minute we could tell, 
provided the rate of popping w'as 
uniform, how long the machine had 
b^n running. Even so, with our pop¬ 
ping atoms the physicist generally tells 
us that, so far as he can find out, the 


fast that, like some of the other ele¬ 
ments, radium vanishes under the 
chemi8t*s fingers. 

By measuring the rate of decay of 
the radium contained in certain depos¬ 
its, Schlundt of Missouri and Moore 
of Purdue estimated the time since the 
ice extended down to the geysers of the 
Yellowstone Park dunng the Great 
Age. It was done in this manner: 
The water of the geysers contains 
radium, and the deposits of tufa laid 


dovyn by the geysers are also radio¬ 
active. The older these radio deposits 
are, the less active they become. The 
older deposits of Terrace Mountain 
have a radioactivity of only 1 percent 
of the more recent ones and are over- 
lain by boulder clay deposits of the 
glaciers. If, then, we assume that the 
original activity took place at the same 
rate as now, we can estimate the age 
of these deposits by the degree to 
which they have lost their original 
radioactivity. If radium loses half its 
volume during the first 1580 years, and 
half its remaining volume during the 
next equal period, and so on, it will 
be reduced to 1 percent of its original 
radioactivity in about 10,500 years. 

However, the most suitable element 
for computing the great lapses of time 
since the earth*8 crust began 
to be practically at its present 
temperature and pressure is 
not radium but uranium. 
Incidentally, there is a very 
small amount of closely simi¬ 
lar elements called “isotopes,** 
that are grouped together 
under the name of uranium 
and distinguished as U I, U II, 
U X, U Y, and U Z, and so on. 
Ordinary uranium is mainly 
U I. 

U ranium is the source of 
radium, but its atoms 
are so much less explosive than 
those of radium that it would 
take 4,500,000,000 years for it 
to be half gone. In a milli¬ 
gram of uranium, which is 
about the quantity that would 
cover a circle as big as the 
letter O with a layer as thin as 
a piece of paper, there will be 
about 2,540,000,000,000,000,- 
000 atoms. Prom this quan* 
tity of uranium we might see 
^mething like 11 flashes per second. 
From a mineral containing only of 
1 percent of uranium I have counted 
flashes at the rate of four a minute. 
As there are 31,556,926 secotids in 
a year, it is easy to see that if 11 
atoms disintegrated per second per 
milligram, the uranium would be gone 
m 8,000,000,000 years. However, since 
the number of atoms which burst de¬ 
pends upon the total number pfesent. 
the rate constantly dimtniehie. »t«: 
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vm can easily allow for this factor. 

If, then, we know how much 
uranium there was in the rock when it 
was formed, we can tell by the amount 
left how lopg a time has elapsed since 
that event. We can ascertain the 
amount originally present by measur¬ 
ing the residue left, for each atom of 
uranium ultimately leaves a residue 
of lead. I say ultimately because there 
is a complication. The disintegration 
of uranium is not quite as simple a 
process as the popping of corn, al¬ 
though in both cases, to be sure, gas 
and energy are set free. In the uranium 
explosion the result is an atom of an¬ 
other element which is much less stable 
than uranium and explodes in its own 
turn. In it the number of explosions 
per number of atoms present is much 
greater, and the time when the atoms 
are half gone is proportionately shorter. 

This new atom derived from the 
explosion of an atom of uranium in 
turn changes into another, and this 
into another, until we have a whole 
staircase of descent in the course of 
which eight atoms of helium are given 
off. At the bottom of the staircase is 
lead. Ionium, radium, radium ema¬ 
nation, and polonium are among the 
elements formed in this process. In all 
there are about 17 of them. 


.HALF GONC IN 4,50a 000 YEAP6 


f UX , HALF GONE 23.6 DAYS. 

UX2. HALF GONE IN 66 SECONDS. 
U2 . HALF GONE IN 6.1 HOUPS. 

Ull, HALF GONE IN A MILLION YEARS. 
UY. HALF GONE IN 24.6 HOURS. 
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ATOMIC DISINTEGRATION SERIES SIMPLY ILLUSTRATED 

In this diagram tho atomic djKintoirrat ion Horioa ia illustrated by water running down through 
a Bories of tanks. It shows what happens while radium is being transmuted into lead in nature 


W E may compare the process, as 
shown, to the flow of water 
from a great tank of uranium, through 
a series of smaller tanks with outlet 
pipes of various sizes. The larger the 
outlet pipe in a tank the less water will 
remain in it at the end of a given 
period of time. The lowest reservoir is 
lead—“radio-lead''—differing from or¬ 
dinary lead in no obvious respect. But 
its atomic weight is 206, whereas for 
ordinary lead this atomic weight is 
207.18. 

Thus any mineral or rock which 
contains uranium has always some 
lead as well as radium in it and, while 
the ratio of uranium to radium 
approaches a fixed value, the older the 
mineral the greater will be the propor¬ 
tion of lead present. If we multiply by 
the fraction 238/206 we will get the 
original amount of uranium present— 
provided we can assume that all the 
lead came from the uranium; other¬ 
wise we should get a greater figure for 
the age of the earth than the true one. 
In this way Professor Henry Norris 
Russell of Princeton figured that the 
solid crust of the earth could not have 
been solid for over 10,000,000,000 
years. This quite accords with the 
astronomic estimates that the earth 
as daughter of the sun can not be over 
1,600,000,000 to 6,000,000,000 years 
old, as given by Jeans and Jeffreys of 
Cambridge; and by Holmes of Durham 
University who gives three ways of 
estimating it. 

However, part of the lead may be 
ori^el, part derived from actinium 


or from thorium, for there is another 
family of radioactive elements whose 
grandparent is thorium, and thorium 
decays about a third as fast as uranium. 
If we could tell just how much of the 
lead was derived from uranium, how 
much from thorium, and how much was 
of other origin, we could then check up 
on our estimates. Aston of Cambridge 
has shown a way of determining this, 
although it is not yet very precise. 

To make sure that the lead is derived 
from uranium its atomic weight must 
be determined. Even then we have to 
be reasonably sure that there was not 
originally uranium lead present. For 
certain crystals it is not likely that 
there w as more than a trace of original 
lead of any sort, and Davis of Reno 
and Hall and Richards of Harvard 
showed that for the oldest rocks of the 
Black Hills of Dakota—older than 
any well defined fossils there—the radio 
lead is nearly one quarter of the 
uranium left. This means an age of 
1,667,000,000 years. Assuming that 
the uranium disintegrated in the past 
at the same rate as at present, Ells¬ 
worth of Ottawa has shown in the 
same way that the oldest rocks in 
Canada are over a thousand million 
years old. 

Miss Gleditsch of Oslo, Norway, who 
has worked with Madame Curie, and 
Ellsworth; also Riss and Kirsch of 
Vienna; Holmes; and writers cited by 
these scientists—all have shown similar 
great ages for the oldest rocks in 
various parts of the Old World, and it 
is in some such way that Sir Edgeworth 
David, Professor of Geology at the 


University of Sydney, Australia, esti¬ 
mated the ages of the rocks to which 
he has recently called public attention. 

As we have stated, uranium contains 
more than one element and the pre¬ 
sumption is that these different ele¬ 
ments would disintegrate at different 
rates. Therefore those which did so 
most rapidly would the soonest disap¬ 
pear. This leads us to infer that the 
present rate of disintegration is less 
than in the past. Probably some allow¬ 
ance is to be made on this score, but 
reason will be given for the belief that 
this will not shorten the time by more 
than a small fraction of the total, and 
that the ages of rocks and minerals will 
be relatively the same. 

R adioactivity and the radium 

discovered by Madame Curie 
were first studied in the products of a 
mineral known as pitchblende, from 
Bohemia. In this mineral the ratio 
of radio lead to uranium is but 0.028. 
This would imply an age of something 
like 200,000,000 years—not much over 
one tenth of the age of the consolida¬ 
tion of the crust. A number of tests of 
minerals from various places^ ~ minerals 
which were formed during that great 
series of crustal disturbances that 
ended the Carboniferous Period and 
formed the Appalachians; also crum¬ 
pling the coal beds from Alabama to 
Rhode Island and from Wales through 
Belgium to Russia—point to similar 
ages. On the other hand, R. C. Wells, 
of the United States Geological Survey 
and M. P. Conner have recently shown 
by the lead-uranium ratio that the 
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close of the Cambrian Period or “age 
of trilobites” was something like twice 
as far removed in the past. 

That these estimates of great geo¬ 
logic limes are justified is indicated by 
the results obtained from other meth¬ 
ods of' computing the earth’s age. If, 
for example, we liken the estimation of 
geologic age by comparing the amount 
of uranium and lead to the estimation 
of the time that a pop-corn machine 
has been running, by determining the 
proportion of popped and unjiopped 
corn, we may also liken estimates of 
the age of the rocks by the amount of 
helium gas which has been generated 
as described, to an estimate which 
should correctly measure the steam 
given off by the explosion of popped 
corn. Of course, helium gas thus 
generated is likely to diffuse away and 
give U8 estimates which are too low. 
Yet even these estimates give ages of 
several hundred million years. Dean 
Moore fPurdue\ and Bennett are 
using this method. 

A STILL more interesting method 
whichisemployed might belikened 
to seeing how battered up the pop-corn 
machine was, or counting the dents in 
the machine made by the flying corn. 
When an atom of a radioactive element 
explodes it sends the helium particle 
flying with a velocity which may 
carry it several inches. In solid sub¬ 
stances, however, it has a much shorter 
range. The more frequent the explo¬ 
sions, the more violent they are, and 
the greater the range of the helium 
“bullets.” 

Now these helium “bullets” can do 
a good deal of smashing up and 
discoloring of molecules, especially 
toward the end of their flight when they 


difference, in that the older rings are 
larger. But if so the amount is only 
some thousandths of a millimeter, 
and another explanation has been sug¬ 
gested even for this. 

As yet no definite ages have been 
obtained by means of the ring method 
just described, since we do not know 
exactly how much radioactive material 
there may be in the minute specks 
w'hich produce the halos. However, 
estimates even for the small fraction of 
all geologic time that has elapsed since 
the Devonian Period, give us a possi¬ 
bility of hundreds of millions of years. 

The radioactive elements give us 
the most trustworthy estimates of ages, 
because, so far as w^e know, the rate of 
change seems to be the least variable 
of all the common methods of estima¬ 
tion. Most of the other forty-odd 
methods give us much shorter estimates 
of the duration of the geological 
periods. Here, how’ever, we know that 
the rate of change is variable, and in 
many of them it is very imperfectly 
known. 

Take, for example, the method by 
w^hich the age of the ocean, stated as 
some 90,000,000 years, was estimated 
by the time needed to accumulate the 
salt in it at the present rate at which 
the rivers are bringing salt into the 
ocean. We doubtless know within a 
few percent the amount of salt in the 
ocean and the amount of water that 
yearly goes into it, but the analyses of 
the water are very uncertain both in 
their accuracy and especially, as Col¬ 
lins of Washington shows, in that 
they do not represent fairly the amount 
of water which goes off in floods. This 
is a very large proportion of the total 
run-off. The analyses have not been 


leached rock was exposed to leaching. 
Finally, man, with his many activities 
and his salt mines, adds salt to some of 
the rivers and, in fact, may be traced 
by the extra salt he introdueps into 
the water. 

Thus, it may be assumed safely that 
the accumulation of salt in the ocean 
is now going on more rapidly than it 
was in the past. The 90,000,000 years 
just mentioned would be surely a 
minimum, except for the fact that we 
do not know how much salt there may 
have been in the ocean in the begin¬ 
ning. 

T his brings up another kind of un¬ 
certainty. In our estimates of 
geologic time we start at the present, 
and the farther back we go the more 
unlike present conditions the condi¬ 
tions then must have been. This 
applies to all the “hour-glass” meth¬ 
ods; that is, those that depend on 
actions that go in only one direction. 
These are “one-way streets.” We can 
tell the age of a horse by the amount 
that his teeth are worn down; we try 
to tell the age of a mountain range 
by the way the folds of the strata have 
been eroded away; we can estimate 
the time taken for Niagara to cut a 
seven-mile gorge at the rate of five 
feet per year. But each of these actions 
represents but a comparatively short 
fragment of geologic time—too short 
a fragment for accuracy. 

Those of the earlier estimates of 
geologic time which were arrived at 
by considering the cooling of the earth 
and sun, have ceased to be thought 
worthy because most of them assume 
a cooling from some particular uniform 
temperature. But probably these 


have lost a good deal of their velocity, 
even as a rifle bullet with a high 
velocity may make a clean small hole 
in a window pane but at a low velocity 
may shatter it. The result is that a 
minute particle of a radioactive mineral 
embedded in mica, for example, is 
likely to be surrounded wdth a halo. 
Careful investigation may disclose not 
merely one darker ring but several, 





each corresponding to one particular 
element of the series shown, which in 
its explosion sends off helium bullets 
with its own particular velocity. 






A photograph of these rings in the 
fragments of a very old Canadian rock, 
from a paper by Dr. Kerr-Lawson of the 
University of Toronto, is reproduced. 


HALOS OM MIKA, PRODUCED BY FLYING ATOMS 


The diameter of these rings matches 
very well the diameters which would be 
• formed at the present date, and this is 
one reason for believing that a more 
rapid decay of uranium in times past is 
not likely to be very important in our 
calculations; for if it were it would 
show more in the diameter of the rings. 
Joly, of the University of Dublin, one 
of the greatest of the observers in this 
field, does believe there is a slight 


weighted in proportion to the amount 
of run-off they represent, and the 
estimates of the average percentage 
of salt in the river water may be two 
or three times too great. Moreover, the 
continents are now, as the Yale geo¬ 
logist Schuchert tells us, much krger 
than they generally have been in the 
past. Again, in the Ice Age which 
ended (or apparently ended) only a 
few thousand years ago, a lot of un¬ 


- 

Modern astronomy leads us to think 
that the temperatures may have been 
much higher at the earth’s center 
than those outside near the circum¬ 
ference, or than those assumed by 
Lord Kelvin. The higher the tempera¬ 
ture, the longer would be the duration 
cooling. Moreover, these methods 
have ceased to be of value bemuse the 
radioactive disintegi«ti<m whi<* we 
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have mentioned furnishes a source of 
heat which indefinitely prolongs the 
cooling process. In fact, if there were 
as much radioactive material through¬ 
out the whole earth as in the surface 
granites the earth would heat up and 
would be likely to melt and explode. 

This brings us to a most interesting 
and recent method of estimating the 
age of the earth. It is not probable 
that the earth is as radioactive all 
through as at the surface, for mete¬ 
orites, which are believed to correspond 
in composition with the interior of the 
earth, are not nearly as radioactive as 
granites, which correspond to the 
outer rocks of the continents. Yet it is 
quite possible that an excess of heat is 
produced within the earth, above that 
which is constantly leaking through the 
crust. This heat accumulates and 
weakens the crust until there is a rather 
sudden yielding, then the excess heat 
comes out in a comparatively short 
time in a volcanic outburst and in the 
upheaval of mountain ranges. This 
would be something like the intermit¬ 
tent escape of steam from the lid of a 
tea kettle; or more like the discharge of 
the heat which slowly accumulates at 
the bottom of a geyser tube and dis¬ 
charges, say, once an hour. 

Professors Holmes of Durham and 
Joly of Dublin have estimated that 
such paroxysms occur about every 
20,000,000 years. 

T he question then arises; how 
many such paroxysms can the 
geologists recognize? Holmes believes 
he can identify 20 in the better knowm 
part of the geologic rocks. We have 
here a method of measuring geologic 
time by cycles, due to a combination 
of a progressive action with paroxysms 
nearly at regular intervals. But we do 
not know how regular the intervals are. 

It would be ideal if we could 
associate geologic time, as we do the 
ordinary time of history, with regular 
astronomic cycles. For a short and 
recent duration this has, indeed, been 
done. Professor Ellsworth Huntington 
of Yale, lying on his stomach all one 
summer, measured the rings of the big 
trees of California. These rings are 
larger in rainy years. Thus he has car¬ 
ried back their annual record of climate 
to the famine which took place in the 
days of Elijah. Professor De Geer of 
Stockholm and his students, Antevs, 
and others, have similarly studied the 
banded, that is ‘Varved,^' clays with 
an alternation of coarser, clay deposited 
in spring, summer, and fall and very 
fine clay settling under the ice in win¬ 
ter, and has thus carried back the tale 
more than 12,000 years to the time 
when Sweden was mantled in ioe. 

It would be an interesting thing if 
we could recognize in the strata of the 
earth, verves due to the effect of 
cbahi^ in climate that take place in 
astronomic e 3 mles than a year. 



A mtnean Jvuttuid •/ ullAr l*lK(Oi 


DIAGRAM OF APPARATUS FOR DETERMINING THE RADIUM CONTENT 

OF ROCKS 

Rocks arc heated in furnace, carbon dioxide picks up the radium emanations, the gases pass 
through the scrubbing towers and are dried and collected over mercury. A detachable gold> 
leaf electroscope (shown in the diagram below) on top of emanation chamber determines the 
ionization of the air, hence the degree of radioactivity of the particular rock samples chosen 



At bottom is the emanation chamber, 
vacuum-tight, wilh Insulated brass rod In 
center, and above it the detachable electro¬ 
scope head. Within this is a continuation 
of the brass rod; also the gold leaf. The 
little leVer at rig|it is for charging the elec¬ 
troscope by temporary contact with the rod 

At present when it is summer in the 
northern hemisphere the earth is far¬ 
thest from the sun; it is nearest when 
it is sumer in the southern hemisphere. 
Some 18,000 years from now the reverse 
will be true. Gilbert and Kroll have 
studied the ^possible climatic effects, 
and more recently the Englishman 
Stamp thought he found in the Mio¬ 
cene Epoch strata of Burma a change 
in the character of beds which was due 


to this 26,000 year cycle. Thus he 
computed over 2,170,000 years for the 
time taken to form a series of beds that 
represent but a fraction of a later 
period of geologic time. 

Again, at present the earth’s orbit is 
nearly circular, so that from the 
September equinox to that of March is 
only three days shorter than from the 
March equinox to the September 
equinox. But there are times when the 
difference is more than a month, and 
the earth’s orbit is much more ellip¬ 
tical. It is conceivable that one may 
detect the effect on climates and on the 
strata laid down when these changes 
take place in a much longer cycle. It 
is also conceivable that the whole solar 
system, traveling through space, might 
periodically pass so near to some star 
that the event would record itself in the 
story of the rocks. 

H owever, with a possible excep¬ 
tion of the 26,000 year period— 
our so called “preceasional period”—no 
such cycle has been identified, though 
Luyten, the Harvard astronomer, has 
been studying the distances and the 
motions of the nearest neighbors of the 
sun. 

The continuity of life and the bal¬ 
ance of the earth’s climate between the 
two exterminating extremes in tem¬ 
perature is one of the marvels of the 
geologic story that suggests a guiding 
intelligence. The identification of 
longer cycles, either astronomic in 
nature or produced by the periodic ac¬ 
cumulation and discharge of heat due 
to radioactivity, is a task for the com¬ 
ing generation of geologists and astron¬ 
omers. But it is certain that we have 
millions of years—hundreds of millions 
of years—in which to study. 
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The Rat Is Such a Common, Familiar Ani¬ 
mal That His Psychology Has Almost Been 
Overlooked* But Even a Rat Is Interesting 


Rats 

B iologically if not esthet- 

ically speaking the common rat 
is an admirable creature. Its 
ability to live in all parts of 
the world and for the most part 
against the will of man certainly en¬ 
titles it to a high rank among the more 
efficient chemical engines of nature. 

But hardiness and adaptability 
possessed by a pestiverous animal like 
the rat seldom win favor in the lay¬ 
man’s thinking. While admitting the 
rat’s efficiency for keeping in touch 
with his store of edible foods, at the 
same time he harbors an unqualified 
intention of lambasting him with a 
club whenever it is possible so to do. 

In biological laboratories, however, 
rats have found complete asylum from 
those who would annihilate them when 
in the wild state. Strange to say it 
was by virtue of those same qualities 
that made of them the efficient pests 
of man, that they have now become 
the ideal subjects for many psycholog¬ 
ical and biological experiments. To 
increase the range of their usefulness 
scientists have found it to their own 
advantage to learn* more of the psy¬ 
chological as well as the physiological 
make-up of rats. These psychological 
investigations have revealed facts that 
are most entertaining as well as useful. 

O NE puts no great strain upon the 
imagination when he says that 
rats have coats of many colors but that 
they are totally unaware of it. By 
selective breeding tints, shades, and 
hues that are seldom or never en¬ 
countered in the rat’s native habitat 
have been produced. Of these the 
black and orange or straw yellow 
are probably the most striking and 
attractive. Esthetically speaking many 
people prefer the albino or the hooded 
strains, of which those with white 
bodies and black, brown, or yellow 
heads and similarly pigmented stripes 
along the back are the most common 
varieties. The pure albino, being the 
gentlest of all strains so far isolated, 
is for that reason a favorite in experi¬ 
mental laboratories. According to 
results of special investigations, rats 
are insensitive to what in ordinary 
terms is known as color. They can, 
however, discriminate with fair acuity 
small differences in shades and tints. 

By native endowment the rat is fitted 
for a diversified education in a rela¬ 
tively complex and changing environ¬ 
ment. Not only does he come into 
possession of a large repertoire of in¬ 
stinctive responses before or soon after 
the suckling period has ended, but in 
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the course of a lifetime he forms and 
retains hundreds of habits and skills 
which enable him to cope with the 
individual characteristics of the native 
habitat. Some idea of the quality of 
the native equipment may be had by 
considering certain special phenomena 
of reproduction. 



STRAW-COLORED RATS 

By the common method of artificial aclec- 

tion rata of several colors have been bred 

A farmer whose cribs and barns have 
become rat infested has ample reason 
to believe that the rat is psycho¬ 
logically and physiologically equipped 
for prodigious fecundity. Nevertheless 
the range of error in a conjecture of this 
character is unbelievable. Given ten 
virgin females and a couple of males, 
selected from a first-rate stock of well- 
nourished rats, an animal breeder, 
properly equipped and schooled in the 
moderns methods of husbandry, might 
reasonably expect to have 1500 healthy 
offspring on hand one year from date. 

Within a year and a half this num¬ 
ber could certainly be doubled, so 
strong are the reproductive instincts 
and so efficient the well-fed mother’s 
care of young. Monthly increments 
and totals of animals on hand through- 



HOME ADDRESS OP RAT 

Neat conatrueted by females for the care 
of their jyoung. A bird builds a more 
ayatematic nett than this hodge-podge 


out the first year are shown in the 
chart. After all, however, adverse 
climatic conditions, unbalanced ra¬ 
tions, food shortage, disease, and 
natural enemies probably are still 
man’s greatest allies in withstanding 
the ravages of wild rats. 

Under favorable nutritional con¬ 
ditions the amorous life of both sexes 
awakens at the end of the second month 
of life. This, in terms of relative life 
span, corresponds roughly to the age 
of early childhood in man. The male 
is not a lazy drone in affairs of the heart, 
for his incessant philandering keeps 
him active from early adolescence t^ 
late senility. With the female, recep 
tivity usually ceases before two thirds 
of her life course is run. Males are 
polygamous and females polyandrous. 
Incest is never a sex barrier. All 
provisions for the infants* care and 
nutrition are made by the female until 
the offspring are able to shift for them¬ 
selves; thereafter family ties are 
speedily broken and forever lost. 

W HEN not in captivity domes¬ 
ticated rats perform a wider 
range of activities in connection with 
the birth and care of their young than 
is usually found in the maternity wards 
of rat laboratories. This may be 
attributed primarily to lack of ap¬ 
propriate stimuli in the laboratory 
situations, rather than to a deficiency 
in the innate endowments of the 
mother, for when the latter is given a 
variety of nesting materials, allowed 
some latitude in the selection of nest¬ 
ing site, and permitted to avoid cer¬ 
tain hardships and distracting stimuli 
of the surroundings her repertoire of 
maternal responses greatly expands. 

A variable amount of nesting be¬ 
havior is characteristic of all young 
adult rats of both sexes living in the 
wild state. Nesting contributes to the 
heat regulation of the body by con¬ 
serving radiated energy when the 
temperature drops below the more com¬ 
fortable ranges. To illustrate, an adult 
male which had always lived in a well- 
heated laboratory with no occasion for 
nest building was observed to build a 
nest for himself when his cage was 
temporarily put into a refrigerator for 
a period of approximately two hours* 
Comparative studies of virgins and 
prospective mothers show that there 
is a great wave of nesting activity 
associated with or attendant upon the 
birth of their young. At this tiipe 
nesting is more vigorous and persistent 
than at any other time of the animal’s 
life. Even in the summer time when 
room temperatures are higher than 
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those required for comfort of either 
the newborn or the mother it may be 
seen in all its characteristic vigor. 

The nests are loosely constructed 
from whatever portable objects the 
animal may find. Upon analysis it is 
usually found, however, that the ma¬ 
terials are poor conductors of heat. 
A sample nest mass constructed by a 
female from strips of various kinds of 
cloth, twine, hemp rope, and hair 
under laboratory conditions is shown 
in one of the illustrations. The 
supply permitting, a female carries 
new materials to the nest site daily 
and heaps them upon the total mass 
without attempting to place the in¬ 
dividual pieces in any particular order 
or arrangement. Later she burrows 
into the mass and with fore-paws and 
mouth rearranges the materials about 
her until there is a fairly well formed 
pocket for herself and young. With 
only a limited supply of materials 
available an open top nest is 
usually constructed and maintained. 

U NDER laboratory conditions 
many rats drag the food dishes 
to the nest site and push them upon the 
mound. On several occasions when 
the halves of condensed-milk c^ns 
were being used for food receptacles 
this tendency of the female presented 
some rather mysterious phenomena 
that we came to understand only after 
a bit of surveillance of the females’ 
activities. Milk cans were found in¬ 
verted over the mouths of the nests 
and young rats from five to ten days of 
age were closely packed into them 
like sausages of certain well known 
brands. 

Our curiosity upon making this dis¬ 
covery raised the question as to 
whether the mothers were capable of 
this dexterous manipulation of young 
and, if so, what useful purpose it 
might serve either mother or young. 
Observation completely unveiled the 
mystery. The mother simply carried 
the can to the nest and rolled it upon 
the mass of shavings and paper of 
which the nest was built. If the open 
mouth of the can came to rest over the 
rim of the nest, the young, which 
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crowd together like young pigs at a 
trough, crawled into the cans until all 
available space was occupied. 

Another phenomenon strikingly ab¬ 
surd to the casual onlooker is seen 
among female rats whose nesting ma¬ 
terials are very limited in amount. At 
times during the day, but more often 
at night, the female leaves the nest site 
and engages in search for more ma¬ 
terials to enlarge or repair it here and 
th^e. On these occasions she sallies 
forth to all parts of the cage in search 
of bits of shavings, paper, or other port¬ 
able materials. 

Even when there is Tiothing more 
to be had, the search is continued for 
many minutes. It is then that the 
female, having gone to the farther wall 
of the cage, turns partially around and 
notices her tail lying on the floor be¬ 
fore her. Picking it up in her mouth 
she starts for the nest, turning around 
and around until she reaches her 
destination, where it is deposited and 
shoved into place with her fore paws 
before starting on another forage for 
materials. Such stereotyped activities 
have been seen to be repeated over and 
over again in a single evening. 

M any actions of this type strongly 
suggest the presence of a strong 
inner driving factor back of the 
repertoire of maternal responses which 
finds expression in an abortive manner 
even though objects normally provok¬ 
ing these responses are absent and 
only poor equivalents are to be had. 

In test situations female rats with 
new-born young show a remarkable 
range of ability to adapt their maternal 
behavior to sudden exigencies of the 
environment for which they have had 
no previous training or experience. 
When given the opportunity to choose 
between excelsior and pulverised dirt 
for the next site, the former is usually 
chosen. Likewise wood shavings are 
usually preferred to fine dirt. On the 
other hand dirt is usually selected 
when the only alternatives are fine 
sand or sawdurt. Generally speaking, 
materials which admit of making the 
most stable nests are chosen. 

If permitted to elect an illuminated 



A RAINBOW OF VARIEGATOD RATS BRED TO ORDER 
Number 1 Is an iJbino; 2 is straw /«Uow; 8 black; 4 brown or agouti; 6 black hooded; 6 
yillow hooded; and 7 agouti hooded* Apparently ihe rats thems^ves kre color blind 
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Result from ideal breeding test, starting 
with ten selected females and two males 

or a semi-dark nest site, the latter is 
usually chosen. Among wild rats, 
hardly any exception to this rule is 
found. Both wild and albinos will 
frequently, although not invariably, 
move the nest and young back to the 
dark site daily if they are moved out 
into the light by the experimenter. You 
may recall that one seldom finds a 
wild rat’s nest lodged in a well lighted 
place, as is the case with many of the 
well known ground birds. They hide 
their nests and young just as they 
themselves tend to hide frqm people 
and from animals which prey upon 
them. 

Under experimental conditions moth¬ 
ers will usually move their nests 
and young from strong currents of 
wind directed upon them, if cage 
facilities permit of such maneuvers. 
When air currents are daily directed 
upon the nests in their new locations, 
females will usually move nests and 
young to a quiet zone in relatively 
short order. Similarly, mothers re¬ 
peatedly move their nests and young 
from a source of heat that is much too 
hot for bodily comfort. 

E xperiments of the foregoing 

nature are of special value because 
they indicate the scope and quality of 
those inborn potentialities of rats, by 
virtue of which they are able to 
adapt themselves to very complex life 
situations. Facts of this nature, sel¬ 
dom coming to the attention of casual 
observers, help one to understand why 
the rat is able to perpetuate its kind 
the world over, even against a peren¬ 
nial host of adverse conditions which 
temporarily though never permanently 
hold it in check. 

Bases for appreciating the marvelous 
adaptability of the rat also are to be 
had by considering it from the stand¬ 
point of its educability. Through ex¬ 
periments of this character we can 
plumb the rat’s psychological makeup 
even better than by a consideration 
of its instinctive equipment. 
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The Radio and the Spectroscope 

By HENRY NORRIS RUSSELL, Ph.D. 

Chmirman of the Department of i4stronomv and Director of the Observatory at Princeton University 
Research Associate of the Mt. Wilson Observatory of the Carnegie Institution of Washington 


T he average citizen has proba¬ 
bly never had much to do 
with the spectroscope, but he 
is likely to have a fairly good 
acquaintance with an instrument which 
is really of very similar nature; namely, 
a radio receiving set. Different as the 
two devices may appear, both are de¬ 
signed to separate from a multitude of 
radiations traversing the ether and 
falling upon the apparatus those of 
any desired wavelength, and to record 
their intensity and behavior. 

The radio enthusiast demands two 
things above all of his receiver: it 
must pick up sufficient energy from 
the feeble waves which come from dis¬ 
tant or low-power stations to give a 
clearly intelligible record, and it must 
be as free as possible from interference 
between stations operating on nearly 
the same wavelength. These two 
qualities, distance-reception and se¬ 
lectivity, are familiar in tens of thou¬ 
sands of households, and exactly the 
same things are what the astrophysi¬ 
cist desires in his spectroscopic outfit. 

jTNISTANCE*' for him means the 
X--/capacity to observe faint stars or 
nebulae. For stars this is primarily a 
financial question. The bigger the 
telescope which collects the star's light 
and feeds it into the slit of the spectro¬ 
scope, the fainter will be the stars that 
can be reached with a practicable ex¬ 
posure time; so the great reflectors 
have this field practically to them¬ 
selves. To get faint nebulae is a dif¬ 
ferent matter. They are patches^ not 
points, of light and a large telescope, 
although it collects more light, spreads 
it out into a large image most of which 
falls outside the spectroscope slit. 
Success here has come partly by in¬ 
genious design, concentrating the 
photographed spectrum on a small 
area, and partly by patience in making 
very long exposures. 

Resolving power, as the spectro- 
scopist calls the capacity to separate 
radiations of neighboring wavelength, 
is quite another story. To secure it 
one must design one's instrument so 
that the number of successive light 
waves which at any given instant are 
actually traversing the working part 
of the instrument is large. That is, 
if we use a prism it must be of con¬ 
siderable thickness at the base; if a 
diffraction grating, this must be big 
enough to have a large number of lines. 
Practically speaking, then, high re¬ 
solving power demands a large spectro¬ 
scope. 

When enough light is available, as 
in solar work or in the laboratory, 


spectroscopes are often made very 
large, and spread out the spectrum so 
widely that the red and the violet are 
many feet and even yards apart. With 
the stars, of course, this is impracti¬ 
cable, and a compromise must be 
struck between the intensity and reso¬ 
lution of the spectrum. A great tele¬ 
scope may have half a dozen auxiliary 
spectroscopes. The faintest stars will 
be observed with a small instrument 
giving a spectrum perhaps a quarter of 
an inch long, showing a dozen or two 
of the strongest lines; the brightest 
with one which yields spectra more 
than a foot long, on which thousands 
of lines can be distinguished. 

In actual selective power even a 
small spectroscope surpasses the wild¬ 
est dreams of the radio enthusiast. 
It is a poor instrument that will not 
clearly separate the yellow sodium 
lines which differ in wavelength by 
about one part in a thousand. If 
radio sets could be made as good they 
would not be seriously troubled by 
interference between two stations 
working on wavelengths in the broad¬ 
cast band different by half a meter, 
and the tasks of the radio commission 
would be much less perplexing than 
they are now. A really powerful spec¬ 
troscope will do a hundred times 
better than this, and may be likened 
to a radio device which would permit 
of the inclusion of all the present Amer¬ 
ican broadcasting waves within a 
single kilocycle. (Certain complica¬ 
tions obvious to the radio expert which 
arise from modulation of the waves in 


broadcasting would make any such re¬ 
sult unattainable in practice, however 
perfect the receiving and sending sets.) 

W ITHOUT this high resolving 
power there would have been 
no hope of observing more than 20,000 
separate lines in the solar spectrum, 
each carrying its own message con¬ 
cerning its origin. Some of the 67 
elements which have been identified 
in the sun are revealed only by faint 
lines which, with an instrument of low 
resolving power, are so ‘buzzed" out 
as to be lost altogether. Others are 
detected by lines which lie so close 
to stronger neighbors that only a high 
resolving power will separate them. 
Even so, there remain many blends of 
lines which lie too close together for 
our best spectroscopes to separate. 
In stellar spectra, where less power can 
be employed, such blends are often 
the rule rather than the exception. It 
is no wonder therefore that observers 
never cease to desire instruments of 
still greater resolving power. 

We know, however, that nature will 
sometime set a limit to such an ad¬ 
vance. Could we make receiving in¬ 
struments ten times as powerful in 
this respect as the best set we have now 
for working on the sun we would not 
gain proportionally. For there comes 
a time when we must consider what 
the sending instruments are doing. 

These ‘‘instruments" in the sun or 
the stars are the innumerable atoms 
which compose the heated gases of the 
upper atmosphere and absorb from the 
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radiation of the hotter layers below 
the upper atmosphere those wave¬ 
lengths which correspond to the ob¬ 
served dark lines. The waves which 
they absorb are of just the same na¬ 
ture as radio waves, but an atom is by 
no means like the oscillating electric 
circuits of a radio receiver. 

I NDEED, no physicist dares today 
to say very much about the pro¬ 
cesses which happen when an atom ab¬ 
sorbs light waves or gives them out. 
There is good reason, however, to be¬ 
lieve that in the net effect an atom be¬ 
haves very much like a tiny receiving 
and sending set of the simplest im¬ 
aginable sort. We may picture such a 


s3t as a simple electron free to oscillate 
under the varying electrical forces of 
the light waves, but ‘‘tuned’’ in such 
a way that it responds naturally to 
radiation of one particular wavelength. 
The behavior of such an ideal “oscil¬ 
lator” is much like the more familiar 
one of an ordinary radio receiving set. 
We all know that, when a set is cor¬ 
rectly tuned to the wavelength of a 
powerful station, the response comes 
in loud and strong. Our set is absorb¬ 
ing a large amount of energy (relatively 
speaking) from the incident waves. 
But if we put our set a little out of 
tune with the station we do not lose 
the response wholly. It fades away 
gradually as we turn the dial and some¬ 
times remains strong enough to inter¬ 
fere seriously with weaker signals of 
somewhat different wavelength; that 
is, our set still absorbs some energy 
from waves for which it is a little out 
of tune, although less and less as we 
go farther out. 

Tlie better designed our set is, the 
narrower will be the band of inter¬ 
ference on each side of the wavelength 
of the powerful station. But perfect 
tuning is impossible. Even the ideal 
oscillator, consisting of but a single 
electron, must have its own region, 
although very narrow, in which it re¬ 
sponds to und absorbs radiations to 
which it is not exactly tuned. Atoms 
in a star's atmosphere therefore, even 
if they tehave as wdl as the ideaUzed 
systems just described, should not 
give an absolutely sharp absorption 
Una* Exactly at the right wavelength 
for which they are tuned they wiU ab¬ 


sorb very strongly and give a very 
dark line, but a Uttle to each side they 
will still be absorbing—although ever 
more weakly—and the observed line 
will therefore not be sharp but bordered 
by “wings” gradually fading away into 
the bright background. 

Now all the stronger lines in the 
solar spectrum (where we can use 
resolving power enough to make sure 
that our spectroscopes are not to 
blai^) actually show this winged ap¬ 
pearance. For the heaviest, like the 
great H and K lines of calcium in the 
violet, the effect is conspicuous on or¬ 
dinary photographs, and it is easily 
visible for many others in spite of the 
fact that spectrum photographs have 


usually been exposed and developed 
in such a way as to secure the sharpest 
detail— that is, to cover up the effect 
under consideration. 

I T was formerly thought that this 
widening of the line was due to rather 
high pressure in the sun’s atmosphere 
(since in the laboratory the lines pro¬ 
duced in gas at high pressure are 
widened). But more careful study 
showed that under pressure some lines 
of iron, for example, are far more 
widened than others of equal strength, 
while this is not at all the case in the 
sun. It appeared, in fact, that the 
widened or winged lines in the sun’s 
spectrum belonged to just those ele¬ 
ments which there is good reason to 
believe are the most abundant, and 
that the strongest lines of each ele¬ 
ment are the most heavily winged. 
This made it clear that these wings 
depend mainly upon the number of 
atoms which are at work in producing 
the line, and this is exactly what 
should be expected on the basis of 
electrical analogy. The more atoms 
there are at work on the line the more 
will be working a greater amount of 
time, and hence the more light will be 
absorbed at a given distance from the 
center of the line, and the wider the 
wings will be. 

Here then is a new way of studying 
the sun's atmosphere. It is not merely 
possible to explain why some lines are 
wider than others but to calculate how 
many of the tiny idealized oscillators 
would be required to produce a line 
with wings of a given width. The 


calculations, which were just made by 
Stewart at Princeton and extended in 
fuller detail by Unsbld, show that the 
width across the wings of a line (mea¬ 
sured for example from the points 
where 10 percent of the light is ab¬ 
sorbed) should be proportional to the 
square root of the number of oscillators 
which were at work. This prediction 
can be tested, for there are a number 
of pairs of lines, such as the D lines 
of sodium or H and K of calcium, for 
which we have good theoretical evi¬ 
dence that twice as many atoms are 
at work producing the stronger line of 
the pair as in the case of the weaker. 
We should therefore expect the width 
of the wings to be 41 percent greater 
for the stronger line. 

T he actual widths of the lines are 
very different, indicating that 
the numbers of atoms > or at least of 
“effective oscillators” which are at 
work are very different. To produce 
the strongest lines of all, H and K, 
Unsbld finds that 27 x lO’** (27 billion 
billions) of atoms should be required 
above every square centimeter of the 
solar surface. The strongest lines of so¬ 
dium and aluminum demand only about 
a thousandth part as many. These 
numbers of atoms are enormous but a 
cubic centimeter of air under standard 
conditions contains 27 x 10*** mole¬ 
cules. So the calcium vapor in the 
sun’s atmosphere, if compressed so as 
to be comparable with air under 
standard conditions, would make a 
layer less than half an inch thick, and 
the vapors of sodium and aluminum 
vastly less. 

In the latter cases allowance must 
be made for the fact that these ele¬ 
ments are largely ionized. But even 
so, the conclusion seems inevitable that 
the whole quantity of these metal% 
which are among the most abundant 
in the sun’s atmosphere would, if taken 
together, make a layer of gas under 
standard conditions only a few inches 
thick. As the actual atmosphere of 
the sun is hundreds of miles deep it 
must be of extraordinary tenuity. 

There is plenty of other evidence to 
prove this, but none more convincing. 
There is indeed no need of elaborate 
calculations or advanced physical argu¬ 
ments. Sir Norman Lockyer more 
than 50 years ago pointed out that 
stronger absorption lines are produced 
by passing light through a ihime less 
than an inch thick and containing a 
very small percentage of sodium vapor 
than appear in the whole spectrum on 
account of the action of all the sodium 
vapor in the sun’s atmosphere. 

Sodium lines are nevertheless among 
the strongest in the solar spectrum 
(excepting H and K). Lockyer’s con¬ 
clusion that the sun’s atmosphere 
must be of very low density, although 
forgotten for many years, was entirely 
correct. * PonireBina^ Switzerland^ 



A GOOD EXAMPLE OF “WINGED” LINES 


A 8t*clion of the suii’a spectrum near the D lines of sodium. The Fraunhofer lines run up 
and down and the honzonlal streaks may be disregarded for the present purpose. The 
two strongest linos aie due to sodium. Theii peat width is due to ‘broad tuning and to 
the fact that sodium is relatively abundant. In 1924 Stewart calculated that the number 
of sodium atoms concerned in these lines is of the order of per square centimeter column 
in the solar atmosphere. The lesa intense lines are due to atoms of other elements 
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THE VALLEY OF MARBLE 

The Green Mountain area contains some 
of the finest marble quarries m the 
world. They are now developed with 
the aid of powerful electrical and other 
machinery and production is on an 
efficient basis. Some of the marble comes 
from a depth of 320 feet below the surface 


Quarrying Marble, the Token of Eternity 

Ancient As the Everlasting Hills, Marble Furnishes a Lasting 
Material for Building Construction and Memorials 

By A. E. HOLDEN 


W HEN man first sought to 
perpetuate the memory of a 
great deed, a noble life, a 
sincere devotion, he turned 
to the everlasting hills. There he 
found no useful stone more inspiring, 
more beautifully simple, or more en¬ 
during than marble. The world’s 
oldest statue and its oldest inscription 
tablet are of marble. The first, be¬ 
lieved to be the replica of an ancient 
Babylonian king, was discovered by 
Dr. Edgar James Banks of Chicago 
University among the Bismya ruins of 
the Mesopotamian desert. George 
Byron Gordon discovered the marble 
tablet, its inscriptions still intact after 
nearly 60 centuries, in the ancient 
Chaldean city of Ur. 

The tradition of the excellence of 
marble was ancient when the “Golden 
Age of Pericles” and the reign of Augus¬ 
tus in Rome achieved those classic 
works of art and architecture which 
have set standards of design for all the 
modern world. Nations, states, and 
families, illustrious and humble, still 
carry on the tradition by using this 
pure, inspiring stone for memorials 
which will pass on to succeeding gen¬ 
erations the record of their noblest 
devotions. 

Geologists claim that at one time the 
whole Green Mountain area from the 
St. Lawrence to the present site of 
New York City was under water. Then 
the shell fish and lime-producing 


animals began the work of building 
marble beds. Ages afterward there 
came a wrinkling of the earth’s crust, 
which displaced the water with moun¬ 
tains and valleys and gave to the 
Atlantic a new shore line. Thus was 
Vermont marble formed and buried in 
the earth. For ages it lay undis¬ 
turbed. 

Before the Revolutionary War, some¬ 
one split the first slab of American 
marble from the ledges of Vermont 
and used it for a fire-place hearth; 
others heard about the new' material, 
and carried away, in ox carts, the at¬ 
tractive, heat-resisting stone. In the 
old churchyard at Bennington, Ver¬ 
mont, is a marble tablet which has 
weathered the storms since 1768- a 
space of 160 years. It was raised in 
memory of John Pratt, and unques¬ 
tionably was one of the first pieces of 
Vermont marble to be placed in the 
cemetery. 

I N those days, the marble trade was 
handicapped through a lack of suit¬ 
able machinery, transportation fa¬ 
cilities, and other trying obstacles, 
until in 1870, there entered the field a 
man who took a slipshod mill and a half- 
developed quarry and organized the 
Vermont Marble Company. 

Let us start with the unopened 
quarry and trace the methods of rais¬ 
ing the marble from the Vermont 
mountains and making it ready for the 


market. The experienced quarry 
hunter, when he finds a promising 
spot, calls for the coring machine, 
with its revolving drill, pointed with 
diamonds, which may be sunk to 
practically any depth. By this means, 
a cylinder of stone two or three' inches 
in diameter may be taken out, which 
shows .the structure and quality of 
marble through which the drill has 
passed. When the conditions w^arrant 
further development, a varying amount 
of waste must usually be removed be¬ 
fore sound marble can be reached. The 
cost of this work frequently amounts to 
50,000 dollars. 

After more or less dirt and rock have 
been dislodged and carried away—a 
process which calls for careful and 
systematic blasting, the marble floor 
is ready for the channeling machines. 
The channeler runs on a movable 
track, and cute a groove about an inch 
in width. When it approaches the 
end of the track, it is automatically 
reversed. Thus it goes on cutting its 
way downward until the groove has 
been lowered to a depth of several 
feet. The work is done by five chisel- 
pointed drills, clamped together in a 
row and attached to the end of a long 
bar. The resistless up-and-down mo¬ 
tion of the bar forces the row of (Wlls 
into the heart of the marble bed. 

When the quarry floor has been 
lined with parallel grooves of the re¬ 
quired depth, the channelers are tun 
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across at right angles, dividing the 
strips of marble into squares. The 
quarry blocks thus formed are known 
as *Tcey” blocks and are broken off 
at the bottom by drilling and wedging. 
After the key courses have been cleared 
away, the remaining blocks in the 
floor are split out, at both the sides 
and the base, by the same process of 
drilling and wedging. 

There are several ways of removing 
blocks from the quarries. At Danby 
Mountain, the marble is brought down 
over a mile of cable track, a drop of 
about 900 feet. At the West Rutland 
quarries, a part of the blocks are 
raised by derricks; others are drawn 
over an inclined cable track. This 
track is 500 feet long, and rises at an 
angle of 45 degrees. On the quarry 
floor, 300 feet below the surface, it 
connects with under-ground electric 
roads which extend 800 feet into the 
tunnel. 

Once the marble is loaded on cars, 
it is ready to go to the mills. The 
modern marble mill is constructed of 
steel. A track, over which the atone 
is brought in, runs from end to end of 
the structure. The adjoining space is 
divided into stalls, any one of which 
will accommodate a large quarry 
block. Sawing is done by smooth iron 
bands, set in a moving horizontal 
frame, and acting in conjunction with 
sand and water. 

W HILE the soft strips of iron drag 
to and fro across the marble, 
the water pours over the top of the 
block, bringing the particles of sand 
which serve as teeth for the saws. 

In the days of the old mill, a few 
teams could haul all the sand that 
was needed. When the business in¬ 
creased, a short cableway was con¬ 
structed, but the buckets soon began 
to come back empty. Finally, the 
cable was extended for two and a 
quarter miles over the mountain to a 
larger sand deposit. It now brings in 
sand at the rate of 600 pounds every 
28 seconds* 

On leaving the mills, some of the 
marble goes directly to the monu¬ 
mental shops, some to the building 
department. If it comes out in the 
form of thin slabs, it will probably be 
used for interior building work. Within 
the shops it may go into one of the 
large lathes—for marble, like iron and 
steel, can be accurately turned—or it 
may be taken to one of the planing or 
moiding machines. 

If it is too large, it can be placed 
under the diamond^sk saw. The 
rim of this saw contains appro^mateHy 
126 diamonds, and will cut the hardest 
marble, if it is well suppUed with 
water. By far the larger part of the 
marble is delivered at the rubbing 
beds. There it is held in a fixed posi¬ 
tion on the surface of large revolving 
iron dKdou The sand and water, 


which are spread over these disks, take 
away the roughness and irregularity 
from the marble faces. Then it is 
ready for the cutter and polisher. 

The marble cutter of today can do 
almost anything with pneumatic tools. 
He still uses the hammer and mallet 
now and then—there are times when 
they are safer and more satisfactory— 
but ordinarily, the modern workman, 
even the carver who executes the 
ftnofrt of sculptured work, turns to the 
cmfel that is driven by compressed 
air. 

M arble is available in a variety 
of finishes, and much of it Is 
finished entirely with pneumatic tools. 
This process often takes the place of 
sand, hone, or polish. Marble for the 
interior of the building is usually given 
a high polish. Large flat surfaces can 
be polished by machinery. Curved 
and molded faces must be rubbed 
down by hand. The polishing machine 
is a small whirling plate attached to a 
movable arm. These plates are of 
several kinds. Like the saws and the 
rubbing beds, they must be given 
plenty of water, but they use no sand. 
The one first employed is coated with 
carborundum; the second has a face of 
aloxite; the third is made up of fine 
hone-stone. The hone finish, which is a 
sort of dull gloss, is one that is olten 
specified, especially for monumental 
work. The last plate is covered with 
felt and is used in connection with 
polishing putty. In hand polishing, 
the process is much the same, although 
more time is required to complete the 
work. 

The “Wellhole,*' a comparatively 
recent opening on the West Rutland 
vein, has, as its name implies, a small 
opening at the top through which the 




ii. 


FOLLOWING A VEIN OF MARBLE 

Here marble is quarried at a depth of 820 
feet. The lateral pressure is resisted by im¬ 
mense reinforced concrete struts as shown 

blocks are raised to the surface. 
Quarrying in the West Rutland de¬ 
posit began about the year 1844. The 
financial results at first were not en¬ 
couraging. In fact, it took over 80 
years to bring these quarries to a 
satisfactory state of development. In 
recent years from 400,000 to 600,000 
cubic feet of marble have been re¬ 
moved each year, and there is still an 
almost unlimited quantity available. 

Not counting the various grades of 
blue marble which lie to the west of the 
white deposit at West Rutland, this 
remarkable vein produces 15 different 
grades of marble for monumental and 
interior building purposes. These 
range from the almost pure white to 
the dark greens. 

The obstacles surmounted in the 



IN THE UNDERGROUND QUARRY 


Hugs pim lervs to sustain the rool while the electric railway brings the quarried marble 
to l£e^*WeUhole.** It took 80 years to develop these quarries for profitable production 
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GLACIAL SCRATCHES 

Thig outcrop of marble is interesting on account of the glacial scratches which show that 
the marble was in place Irefore the great ice cap si-raped the hard stones over the soft marble 


Pittsford Valley quarries at Florence, 
Vermont, are suggested by the illustra¬ 
tions. Following a comparatively 
narrow vein of marble to a depth of 
820 feet, the tremendous lateral pres¬ 
sure is held in check by immense rein¬ 
forced concrete struts. These quarries 
present to the architect and engineer 
one of the most interesting develop¬ 
ments of the Vermont region, 

The Pittsford Valley quarries pro¬ 
duce large quantities for cemetery 
memorials and several varieties of in¬ 
terior and exterior marble. The quarries 
are notable for the large sizes which 
are obtainable. Blocks for monolithic 
columns measuring 32 feet long and 
over four feet square have been 
readily secured, the hoisting of pieces 
of this size being the major problem. 

For the Bridgeport Savings Bank, 
the Pittsford Valley deposit furnished 
two of the largest caps ever finished 
in Vermont marble, each containing 
117 cubic feet. The pilasters for this 


structure were made up in three sec¬ 
tions, each piece containing 116 cubic 
feet. One of these blocks weighed 52 
tons, another 55 tons. 

Verde Antique is the standard dark 
green marble of America, and was first 
produced about 1850. The original 
quarr>% located at Roxbury, Vermont, 
was operated in a limited way until 
1893. The earlier methods were crude 
in the extreme and the quantity of 
marble produced was very small in 
comparison to the present output 
which, in 1924, was over 12 times that 
in 1901. During the last ten years, 
several new quarries, all in central 
Vermont, have been developed. Verde 
Antique occurs in isolated masses 
which, roughly, are of the shape of a 
double convex lens standing on edge. 
The marble is of such extreme hard¬ 
ness that the quarrying presents a 
difficult problem. The machinery is 
the same as that used in other quarries, 
but specially tempered cutting steel is 
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provided. The finishing also presents 
an unusual problem. The bulk of this 
work is done at an especially designed 
and equipped plant at Swanton, 
Vermont. There at the lower falls of 
the Missisquoi River, where water 
power is available, are 24 saw gangs 
and a large finishing plant. 

The early settlers in the vicinity of 
Danby Mountain discovered its de¬ 
posits of marble and, from the out¬ 
croppings in the valley, split off 
pieces for memorials to their dead. 
Headstones bearing dates as early as 
1765 are still standing, their crude 
lettering sharply defined in spite of the 
passing years. In 1836, at Erie, Penn¬ 
sylvania, there was erected from the 
Danby quarries the first marble public 
building in America of which there is 
any record. Constructed originally 
by the United States Bank of Pennsyl¬ 
vania, it was purchased by the Govern¬ 
ment in 1850, and is now used as a 
Custom House. It is still well pre¬ 
served. 

A S the demand for marble increased, 
quarries farther up the mountain 
side were developed, the blocks at 
first being drawn down by teams. This 
crude and dangerous method of han¬ 
dling finally gave way to an inclined 
railway, operated by immense cables. 
The steam cutting machines, which 
were first used, were replaced by 
modern electric channelers, and there 
was finally evolved the remarkable 
quarry development of the present 
day. 

Tunnels have pierced this mountain 
to a distance of 400 feet, and lateral 
liranches have been added until more 
than two acres of quarry floor with an 
average depth of 30 feet, are now fur¬ 
nishing blocks. The quantity produc¬ 
tion of ’marble whose quality has been 
proved by over a century of use is now 
possible. Storage yards always con¬ 
tain upwards of 15,000 blocks. 
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Sea Safety Inventors Receive Th eir Rewar d 

• .- I ■■■ . . . ' 

T he actual bestowal of the in Bermuda, owing to ill 
Scientific American Gold ness. In his absence, his 
Medal, which had been son, Major R. K. Fessen 

_ T> At YrTVIO/I qI 


T he actual bestowal of the 
Scientific American Gold 
Medal, which had been 
awarded to Professor Regi¬ 
nald A. Fessenden by a committee 
formed by the American Museum of 
Safety, took place in New York City 
on November 7th last. A distin¬ 
guished assembly composed of the 
Trustees of the Museum, the Com¬ 
mittee, and invited guests witnessed 
the simple ceremonies. Mr. Arthur 
Williams, President of the Museum, 
presided, and the actual presentation 
was made by the Hon. Frances Perkins, 
State Industrial Commissioner. Un¬ 
fortunately, Professor Fessenden wfvs 


American Museum oi- Safety 

lui awarded this certificate of 
Honorable Mention 
to 
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in Bermuda, owing to ill 
ness. In his absence, his 
son. Major R. K. Fessen 
den, received the medal 
and the framed citation 
signed by all the meml^rs 
of the committee 
ferring to his father, Major 
Fessenden said 

“His brain is as active 
as ever, but the strain of 
40 years of invention 
forces him to conserve his 
energy.*' 

Citations of honorable 
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HONORABLE MENTION CITATION 

One of the three Honorable Mention 
Citations. These honors were conferred at 
the luncheon. The winners are shown below 



THE MEDAL BESTOWED 


The modal was actually presented to Maj. 
R. K. Fessenden, son of the inventor, 
by the Hon. Frances Perkins. State 
Industrial Commissioner of New York 


mention in the contest for the medal 


presented to A. P. Schat of 
Utrecht, Holland, Jesse W. Reno, and 


J. Lyell Wilson, the latter two being 
present. 

Other speakers included Louis S. 
Treadwell, representing the donor of 
the medal, which has now been 
awarded nine times since 1908 and 
three times for the promotion of safety 
at sea, and is soon to be competed for 
in another contest. Messrs. James 
Speyer, treasurer of the American 
Museum of Safety; W. D. Baldwin; 
Robert A. Franks; H. J. W. Fay: 
and Captain E. T. Fitzgerald, vice 
chairman of the committee of award, 
were among those also present. 



From m to fiM: Mr. A. A. Hopkins, Secretai 
Mr. h7j. W. F»yj Mr. A. Methofer, Cons^ f. ^ * 

Ur. Arthur PreuMjnt of the Anaeriwn 

Mr. J. Wfflion: Major R. K. Pe*onden: Hon. Francee Perkine, 


The luncheon took place in the Union League Club, New York City 
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“BECAUSE OF. AND FOR, AirroMOBILES ” 

Trempndous increiwes in automnbiln traffic, by ferry, between with the great Ontario peninsula between Lakes Ontario and 

Michigan and Canada made this bridge necessary. It connects Detroit Erie and cuts many miles from the trip north to Niagara Falls 


The Detroit River Is Spanned 

At An Extremely Important Point, Economically, a Beautiful 
Bridge at Detroit Has Largest Span in the World 

BY F. D. McHUGII 


B ridge enj^ineering has reached 
such a stage of design today 
that one expects to find a cer¬ 
tain massive beauty in any new 
span that rises. Slim skeletons of 
steel pointing skyward from river or 
river bank piers and holding high their 
thin webs which, in turn, support a 
gracefully curved floor, all seemingly 
conscious of the combined estheticism 
and utilitarianism that have been 
worked into their design by skillful 
engineers, grip the imagination and 
give rise to a feeling of pride in the 
works of man. 

When, however, such a structure 
becomes also a new tie to 
bind two great peoples into a 
closer friendly relationship, 
when it serves to promote the 
exchange of raw and manu¬ 
factured products, and when 
it removes another section of 
the physical barrier between 
one country and its best cus¬ 
tomer and source of outside 
supply, it has an added signifi¬ 
cance; it is a ‘‘most important 
contribution to international 
amity.** Such a bridge is the 
appropriately named Ambas¬ 
sador Bridge over the Detroit 
River between Detroit, Michi¬ 
gan, and Sandwich, Ontario, 
which has just been completed 
and was dedicated on Novem¬ 
ber 11, 1929. 


ent time, the Ambassador Bridge was 
built because of and for automobiles. 
In the olden days the missionaries 
Brebouf, Chaumonot, de la Richardie; 
the explorers Joliet, LaSalle, and Cadil¬ 
lac; the chieftains Pontiac and Tecum- 
seh; and the generals Brock and Har¬ 
rison had to cross the natural barrier 
of the Detroit River in boats. With 
the rise of the so-called border cities 
there was much agitation for the 
bridge. Just prior to construction of 
the present bridge, a bridge to include 
a deck level for railroads was contem¬ 
plated and almost decided upon; but 
this, along with other bridge ideas. 



W ITH the longest main 
span of any suspension 
bridge in the world at the pres¬ 


TWO ANCHORAGES 

Cutting awny the concrete from around the cable terminal 
ey^bars. This shown the manner in which <!able terminala 
and eye-bars are finally embedded in massive concrete 


naa to oe abandoned because of the 
tremendous increase of automobile and 
bus traffic. The completed bridge 
provides primarily for automobiles and 
incidentally for pedestrians. 

The location of the new bridge is 
unique in that three great general trade 
routes intersect at this point. These 
are the Canadian routes from the north 
and west which terminate in the east 
in Montreal, Quebec, and other eastern 
Canadian points; the American trade 
lines from east to west across the 
peninsula and eastern Ontario; and the 
Canadian-American trade route con¬ 
necting the Canadian east with the 
American middle west, far 
west, and south. Thus it will 
be seen that the location hag 
the economic significance of 
the famous caravan cities of 
the ancient Oriental countries. 

D uring a recent six 
months* period, customs 
figures show that 185,000 
tourist cars crossed the.bordor 
at this point while the esti¬ 
mated total, including holiday 
and week-end visitors, was 
676,000 cars. With an average 
of four and a half persons per 
car, this would give a traffic ct 
around 8*000,000 passengers 
during that period of time. It 
is anticipated that completion 
of the bridge will tend to in¬ 
crease this traffic to a very 
large extent because of the 
fact that from any Mint north 
of Chicago* the bridge route to 
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Niagara Palls is very much shorter 
than the route by Cleveland, as shown 
by the following table: 


To 

Niagara Falla 
From 

Via 

Bridge 

Via 

Cleveland 

Saved 

Detroit . .... 

. 254 

391 

137 

Chicago . ... 

Graml Rapid**... . 

. 543 

578 

35 

. 401 

505 

104 

Battle Creek. 

. 309 

446 

77 

Kalamazoo 

. 393 

470 

77 

Fprt Wayne, Ind. 

. 422 

432 

10 


Many problems were encountered in 
preparing the plans for the new bridge. 
Early surveys were inaccurate; clear¬ 
ance of the bridge above water was 
first made too low, inasmuch as ship's 
masts have lately been made higher 
due to the demands of improved radio 
equipment; the span of the bridge was 
originally planned to be 1770 feet. 

T he main span of the bridge is 
1850 feet and the suspended floor 
clears the water 150 feet at the center 
and 135 feet at the towers. The bridge 
itself is 9000 feet long from the end of 
one approach to the other, 7400 feet 
of this being structural length. The 
Canadian approach is 2420 feet, while 
that on the American side is 1480 
feet. The approaches on both sides 
spread out into wide plazas and each 
approach has nearly 30 customs and 
immigration gates for expediting traffic 
and preventing traffic tie-ups. There 
are two towers approximately 380 feet 
high above mean water level, each 
resting upon two 88-foot concrete 
cylinders. The dead load on each 
cylinder is about 20,000 tons. 

Two great cables, each 19 inches 
in diameter, support the roadway and 
stiffening trusses. These cables are 
swung on 67-foot centers and rest 
upon massive rocking cradles on the 
tops of the towers, these cradles being 
designed to take care of any expansion 
due to temperatures up to 120 degrees. 



FROM THE CANADIAN TOWER 

Cables, suspender ropes, catwalks, and 
floor can be seen in this view of the bridge 


The total width of the suspended road¬ 
way is 55 feet, 47 feet of this being 
divided into five vehicular traffic lanes 
and the remaining 8 feet being a side¬ 
walk. 

Construction on the bridge began on 
May 7, 1927 and proceeded so rapidly 
that it appeared it would be completed 
long before the scheduled date of 
August 16,1930. Then the unforeseen 
occurred. 

The great cables had been erected; 
the two foot-walks used in spinning 
the cables had been removed, cut into 
sections, and the sections used as sus¬ 
penders for holding the bridge floor; 
and a part of the road^vay structure 
had been erected when news of break¬ 
ages in a similar structure, the Mount 
Hope Bridge, was received. No 
important breakages had been found 
in the cables of the Ambassador 
Bridge, but they were assembled from 
a new" steel wire exactly the same as 
that used in the cables of the Mount 


Hope Bridge and produced by a special 
heat-treating process. Therefore it 
was decided to scrap the cables before 
something serious did happen and 
replace them with cold-drawn steel 
wire that was known to be dependable 
for suspension-bridge work. 

Riveted girders that had been placed 
at the roadway were taken down, new 
cables to hold two new catwalks were 
made ready, and the catwalks them¬ 
selves put up. Then when the sus¬ 
pender cables had been removed, 
everything was ready for the work of 
dismantling the cables. 

T he cables themselves were com¬ 
posed of 37 compacted strands 
of Number 6 galvanized wire, each 
strand containing 206 wires. Back at 
the anchorages the concrete was broken 
away so that the end of a strand could 
be gripped and pulled from the cable 
by means of a hydraulic jack. The 
removed strand was then cut with an 
oxy-acetylene torch into lengths of 
about 30 feet which were, in turn, 
hauled along the catwalk to the towers 
and then lowered by crane to be 
carried away and sold as scrap. 

The cold-drawn wire of which the 
new cables were to be spun was ready 
when the process of disassembly was 
completed. This work of destruction 
had taken but 20 days. Spinning of 
the new cables proceeded rapidly and 
the bridge was completed long before 
the date originally scheduled for its 
completion. It was dedicated, as 
stated above, on November 11, 1929 
and was opened for traffic on Novem¬ 
ber 13. 

The Ambassador Bridge is the 
property of the Detroit International 
Bridge Company. It is exjfected that 
tolls will pay for the structure within 
a comparatively few years. 





All i»lwt«craplM MuHaty Gtona HarriMm PMpa, Ino. 

COMPRESSING THE STRANDS 

A comprMor gimilar to the one deecribed in a previous bridw article, 
with raidal hytouUc jacto, preea the strands into a round aection 



WRAPPING THE CABLES 

Thifi machine wraps a binding of soft iron wire around 
the cables, SOO miles of wrapping wire being uaed 
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AN OLD MASTER’S CONCEPTION OF HELI, 

Christ’s Descent Into Hell, by H Hosch, a Flemish painter (1462- frighten the common herd into better morals would doubtless have 
1516). Early writers who wished to depict a horrible hell and thus used with avidity the modern scientist’s knowledge of heat and cold 


A Modern Inferno 


What the Civilized World Owes to the Scientific Research 

of the Modern Chemist 

By MARTIN MEYER, Ph D. 

Aaaiatsnt Profeaaor of Chemiatry, College of the City of New York 


C HEMISTRY is a branch of 
knowledge especially wrapped 
in the cloak of mystery which 
that non-existent individual, 
the average man, is inclined to throw 
about any matter which he considers 
difficult or* profound. Until recently 
very little has been popularly known 
about it. Despite the dramatic hor¬ 
rors of the World War and later widely 
advertised discoveries of tremendous 
business importance, the word “chem¬ 
ist” still evokes mental images of the 
owner of the corner drug store. 

Although the realm of chemistry is 
one of the most fascinating and absorb¬ 
ing fields of human thought, one can as 
a rule obtain little general attention to 
it. It has had, so to speak, no “sex 
appeal.” 

I T still remains for some one to do 
for it what H. G. Wells has done 
for history and Will Durant for 
philosophy. It shares with astronomy 
the honor of being the oldest branch 
of man’s knowledge of nature and none 
has had a greater influence upon the 
course of civilization. The history of 
the human race is more truly reflected 
in the story of the progress of science 
than in the narrative of political 
biographies and names and dates of 
military conflicts that has long held 
the name. 

In the records of the earliest Egyp¬ 


tians it is found that simple chemical 
experiments were communicated from 
generation to generation of priests who 
practiced them as a form of magicto be¬ 
fuddle the uninitiated. One frequently 
hears the science referred to as the 
Hermetic Art, from an old priestly 
devotee, Hermes Trismegistus. The 



6300 DEGREES HOT 


s warm knife through Gutter! 
What Would early aclenoe have thought of it? 


Greeks had systems of natural philos¬ 
ophy which included chemistry and 
these, too, have transmitted their 
cultural influence to our own time. The 
commonly used phrase “exposed to the 
mercy of the elements” refers to an 
early conception of the chemical ele¬ 
ments. The problem of the nature of 
matter is still a fundamental one. 

A belief of the same period was that 
all matter is composed of four primal 
things, or elements: earth, air, fire, 
and water. Aristotle was struck by 
the inadequacy of such a conception to 
explain the existence of the varieties 
of matter which he saw about him. He 
invented a fifth element, the **quinta 
essentia,” the sublimated essence of 
everything, to account for the very 
apparent discrepancies. It survives in 
the word “quintessence.” 

O NB might be inclined to think 
that it hardly required a monu¬ 
mental intellect to decide that a silver 
coin was not made of earth and fire 
even though they were employed in 
its manufacture; but the ancients and 
especially the Greeks were lacking In 
the methodical experimentation which 
is the cornerstone of modem science* 
Most of the knowledge of the 
ancients was acquired more or less by 
accident. If it had practical value it 
was practiced as an art by 
thumb methods. Nevtfrth^ess 
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were remarkably efficient in many veloped by man. Then, too, there a host of others who laid the founds- 

things which are today regarded as was Faraday who studied the nature tions of the many branches of modern 

highly technical operations—the manu- of electricity, which has since pro- chemistry. 

facture of glass and porcelain articles, gressed to where the following old Within the last 30 years chemical 
the metallurgical processes and the joke has lost its point: A professor of knowledge has grown like a snowball 

fabrication of swords and implements chemistry was lecturing on electricity rolling downhill, until the chemist's 

to his class and happened to notice a laboratory is the land of marvels. One 


facture of glass and porcelain articles, 
the metallurgical processes and the 
fabrication of swords and implements 
with cutting edges. Some things 
which they knew have become lost 
artp and have not yet been rediscov¬ 
ered. It is highly doubtful that the 
modern “mortician" could embalm a 
body so that it would remain in the 


student in a rear bench who was ap¬ 
parently fast asleep. He waited for a 
few moments to make certain of his 


of the foremost reasons for this has 
been the increase in the methods by 
which the scientist is able to control 


observation, in the true spirit of the conditions of his environment. 


science, , and then addressed the im- 


truly remarkable state of preserva- polite undergraduate very sharply: 


tion for thousands of years exhibited 
by the mummies in museums. 

We could, if space permitted, trace 
the story of the science of chem¬ 
istry among the Romans, the 
Arabs, the Chinese, and during 
the Middle Ages, and point out 
fascinating little bypaths for 
reading — such widely unre- 
lated things as that the caliph r ^ j 
A1 Mansur, of Arabian Nights r, ; ^ 
fame, was a patron of the al- ^ 
chemists, the medieval an- 
cestors of the modern chemists, ; 
and that the romantically / 
mysterious cult, the Rosicru- 
cians, had vaguely chemical 
aspirations. Incidentally, the 
private lives of a few of the SSS 
chemists would rival the pages 
of the daily tabloids for human 
interest. 


“Mr. A., what is electricity?" 

Jolted suddenly into consciousness, 
A. rose slowly to his feet and, muster- 










0Sm. 


Examples are too numerous to give in 
detail, so let us choose merely one as 
an illustration—temperature. 

High and low temperatures enable 
us to produce many things that are 
not to be found in the heavens 
earth beneath or 
waters that are under the 
earth. About us we find a 
relatively narrow range of 
variation. In the habitable 
mj,' portions of the earth's surface 
J the thermometer rarely goes 
fe V; 'y below —40 degrees in winter 
Ft / vjf; and above 115 degrees in the 
^ summer. For centuries the 
if temperature of ice, 32 degrees, 
and that of an open fire, about 
\m / 1000 degrees, remained the 

greatest variation that man 
could produce for himself. 




thinking, characteristic of all 

modern sciences, the result of a lli" ,’V'i 

slow process of growth during EARLY LABORATORY METHODS 

a relatively short time, the UWatory ap„aratu«, fr 

last 200 years. Like many Compleat Course of Chymistry," by G. Wilson, Londo 
another thing it is a matter 

which, from the everyday viewpoint, is ing all the resources of a college educa- 








EARLY LABORATORY METHODS 

An early method of heating laboratory apparatus, from “A 
Compleat Course of Chymistry," by G. Wilson, London, 1709 


more clearly and easily illustrated than 
defined. It consists chiefly in the care¬ 
ful observation, classification, and ex¬ 
planation of the facts of nature, with 
laboratory experiment under regulated 
conditions. Largely by the genius of 
Lavoisier was such systematic method 
introduced into chemistry, and the 


tion to a situation which was probably 
not" unusual, answered the unheard 
question with a stammering: 

“Er ... I knew this morning, 
but I have forgotten." 

“What a pity," replied the pro¬ 
fessor, “the only man in the world 


^ OU recall the poet Dante's 

^1^ ; X immortal story of his visit 
^ i-; to Hell, and of the souls of the 
^ rfm historically famous and in- 
famous damned who were be- 
M tortured there by exposure 

W fkr torments of the ex- 

fc* tremes of ice and fire. The 
^ JB grandeur of the poetry will 
probably never be surpassed. 
But the modern scientist's 
only comment upon the scene 
' it pictures is upon the poverty 
'(!' '/ of the omniscient imagination 
' which would employ such al¬ 

together ordinary tempera- 
^ tures to produce the desired 

1709 effects. The scientist has 
liquefied air by cooling and 
compressing it and allowing it to ex¬ 
pand repeatedly. The product is a 
pale blue liquid which resembles w^ater 
from a distance but has a tempera¬ 
ture of —310 degrees. In comparison, 
a cake of ice is literally red hot. By a 
similar process applied to helium he has 
produced a temperature below —458 


French people showed their apprecia- he has forgotten.' 


who knew what electricity is and now degrees or less than 1 degree above 


tion of his work by sending him to 
the guillotine during the Revolution. 

But there were many at the same 
time and later to carry on his work, 
men whose names have become house¬ 
hold words in the science—Scheele, 
Priestley, and Berthollet who made 
fundamental observations, Dalton who 
formulated the basis of the modern 
atomic theory, probably in its pres¬ 
ent form one of the noblest and most 


The modern chemist and scientist 
can tell, however, what electricity is 
with a degree of confidence. Elec¬ 
tricity is matter. Matter is also 


absolute zero, the lowest temperature 
which can possibly be attained. 

On the other hand, going up the 
scale, he can burn a mixture of or¬ 
dinary illuminating gas and air in a 


electricity. The two are reduced to blast lamp and obtain a temperature 


one, although we do not know which 
one it is, and that too is an interesting 
story. 

Then there were Davy, Berzelius, 
Liebig the father of agricultural 
chemistry, Dumas, K6kul6, Mendele- 


dwdng l^its of speculation ever de- jeff, Ostwald, Perkin, the Curies, and 


of 2700 degrees; with an oxy-hydrogen 
torch, 3600 degrees; and with an oxy- 
acetylene flame, 6300 degrees. The 
latter will cut through a quarter-inch 
steel plate with about the same ease 
that a hot knife goes through a cake 
of butter. Then in the electric arc 
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he can produce temperatures which are 
limited only by the resistance of the 
furnace itself as it melts and breaks 
the circuit, the highest temperature 
so far being about 9000 degrees or 
more than half the estimated tempera¬ 
ture of the sun. 

Picture for yourselves the sublime 
heights of torture which could be at¬ 
tained in an inferno properly designed 
and equipped with up-to-date heating 
and cooling devices by the scientist, 
and compare it with the feeble attempt 
of the theologist. For the scientist, of 
course, these are merely the tools with 
which he works, but with them and 
others he achieves the wonders which 
distinguish the present world from 
any which precede it. 

The extent to which this age is in¬ 
debted to the chemist and the science 
of chemistry is boundless. There is 
no phase of man’s activity which has 
not been profoundly influenced. In 
an age of machines and tremendous 
engineering attainments he supplies 
the materials - iron, steel, concrete - 
of which they are made in an endless 
stream, improves old ones, devises new 
ones to take their places, and makes 
processes of manufacture ever cheaper 
and cheaper. 

I F the true test of human greatness 
is, as has been said, that of making 
two food plants grow where there 
was only one before, then here, too, 
the chemist has a just claim. By 
study of the soil and the growth of 
plants he has been able to double and 
triple the productivity of a given piece 
of land. With the help of the engineer 
he has been able to make the desert 
blossom as the rose, and render alto¬ 
gether unproductive areas fertile. He 
has delayed to a much later date 
Malthus* mournful prediction that 
within a comparatively short time the 
increase in the population of the earth 
will starve the human race to death. 
By scientific methods a very small 
portion of the United States could to¬ 
day feed the entire world. 

In politics, too, the chemist quietly 
plays a prominent part. Histories of 
Europe of older days recorded the inter¬ 
play of political forces as an attempt 
to maintain very delicate balances of 
power. Today a much more impor¬ 
tant matter is that of maintaining a 
balance of steel production, and one 
can better understand the desires of 
nations for disputed bits of territory 
if he consults a map of the location of 
iron ore and coal deposits than by 
cpnsideration of vague feelings of 
racial fraternity. Military power itself 
is maintained more by high explosives, 
poison gas and flame, and the materials 
for producing and employing them 
than by the mere number of available 
soldiers. These are all essentially 
chemical problems. 

Sociology seems to be as far away 


from the activities of the chemist as 
anything reasonably could be. Even 
here one of the pressing questions of 
the day is the solution of the drug and 
narcotic difficulty. It has been said, 
and many believe, that the synthesis of 
morphine recently reported will solve it, 
and one can be hopeful w^hen he con¬ 
siders the achievements of the past. 

America’s great contribution to 
civilization has been a democracy that 
works. Here chemistry plays a major 
role. Chemistry is the great agent of 


abilities of men who in the iqiiiet ai;^d 
isolation of their laboratories devote 
years to the researches which will 
never be rewarded by the plaudits of 
the crowd or the luxuries of riches. 
Rarely does the pure scientist also dis¬ 
cover the practical application for 
which these are the compensation. 

Yet it is upon the labors of these 
men that the progress of Science de¬ 
pends. This is a matter to which it 
would be well to devote serious 
thought. A famous educator recently 



OourtMy Lllidt Air Froduoto CompAity 

TEMPERATURES EARLY CHEMISTS NEVER DREAMED OF 

“Picture for youraelves the sublime heights of torture which could be attained in an inferno 
properly designed by the scientist, and compare it with the feeble attempt of the theologist” 


democracy. You can declare men 
equal by legislation but that which 
really makes them equal in their own 
eyes is equal opportunity to satisfy 
their desires. Although closely re¬ 
lated, men value the ability to enjoy 
the luxuries of life above mere cold 
equality before the law. Chemistry 
has placed the luxuries of life within 
everyone’s reach. There was a time 
when a certain purple dye was so ex¬ 
pensive that it could be purchased only 
by the very rich, and the wearing of 
the purple was synonymous with 
wealth or noble birth. The chemist 
has analyzed Tyrian purple and 
made it so cheaply that all may have 
it, then discarded it for others of 
greater beauty and more lasting value. 
So has it been with precious stones as 
the ruby and sapphire, and with the 
more beautiful of the textiles such as 
silk. 

At present we are writing another 
interesting and important chapter in 
the story of chemistry—Chemistry in 
America. Many are the marvels of 
applied science but these are baaed 
upon the discovery of the principles of 
science itself*—pure science as it is 
called* This in turn rests upon the 


deplored the loss of able scientists 
from the universities and colleges to 
industry which can pay better salaries. 
Th^ fact is true, but one is inclined to 
doubt the reason. If human experi¬ 
ence proves anything, rarely have the 
feet of genius been led from the path of 
loyal devotion by poverty or physical 
suffering. Again, in many branches of 
science such work today is more highly 
paid than similar work in industy. 

The statement may be interpreted 
as a serious criticism of the home of 
pure science itself—the colleges and 
universities. Often the positions of 
rank and eminence in their depart- 
"ments are held by men not at all dis¬ 
tinguished by achievement, intellect 
or culture, but rather by the possession 
of that qualification so aptly described 
by Cabell as a much surer means of 
advancement. As a result, to the 
delicate sensibilities which always mark 
the man of intellect the situation fre¬ 
quently means intellectual suicide. 
He goes into industry because, whatr 
ever may be the unquestioned fi'ults 
of the dollar as a standard df value^ it 
has at least the advantages that ft te 
impersonal and objective, two St-* 
tributes imperative In the seieutist. 
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lUwrtmtlofiM oourt*«y Kattmin Kodnk CompAtif * ^ 

Aerial Photooraph Showing Peak 227 Miles from the Camera. Insert*. Captain Stevens 


Army Flier Secures Record Photograph 


U SING a special camera equipped 
with film sensitized to the infra¬ 
red rays that penetrate smoke and 
haze, Captain A. W. Stevens, of the 
Army Air Corps, recently photo¬ 
graphed Mount Rainier, in the state 
of Washington, from a point 227 miles 
away. Flying at an altitude of nearly 
17,000 feet above a landmark that 
could be identified on a map, Captain 
Stevens pointed his camera in the 
direction of Mount Ranier and took his 
pictures despite the fact that he could 
not see his objective. When the photo¬ 
graphic negative showed that Mount 
Ranier had been recorded, the dis¬ 
tance was ^Measured on a map from 


the mountain to the landmark over 
which the record-breaking picture 
had been taken. 

Captain Stevens is head of the photo¬ 
graphic branch of the Air Corps sta¬ 
tioned at Wright Field, Dayton, 
Ohio. His pilot was Lieutenant John 
Corkille, also of Wright Field. Last 
winter the same fliers made a picture 
from an altitude of 37,854 feet, higher 
than a camera had ever been used be¬ 
fore, using the same type of equip¬ 
ment. The War Department author¬ 
ized the flights because of the valuable 
contributions to military photography 
that are expected to result from Cap¬ 
tain Stevens' experience. 




TOO FAR TO SEE 
Although the mountain was invisible* 
it was recorded on the sensitized film 
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Painting With Light in Barcelona 

spectacular Electrical Lighting Effects Enliven 
the Spanish International Exposition 


T he Barcelona International exposition is centered in a 
Exposition, located near the tower at the main entrance, 
outskirts of the city on the This arrangement was 
slopes of the mountain of adopted in order to make it 
Montjuick, occupies nearly a square possible for a lighting expert 
mile. Taking advantage of the excep- to look out over the eiitire 
tional natural position of this mountain decorative area and “paint” 
side, the planning architect, Don Car- the exposition grounds with 
los Buigas, worked out a system of any color effect he might 
illumination which surpasses all that desire. The controls are 
has been done heretofore in exposition operated from a switchboard 
lighting. of special design. 

The idea dominating the entire One of the most effective 
project is the absolute suppression of displays is a mobile lighting 
direct lighting. Illumination is obtained program, automatically con- 
in all cases by indirect means, either by trolled, which consists of 
concealing the lamps and reflectors in waves of colored light, flow- 
corners, or in decorative “motifs” of ing in rythmic succession 



THE EXPOSITION GROUNDS 

Looking up tho principal avenue toward 
the Palace, art center of the expoaition 



over the entire exposition grounds. 
For example, a white wave appears at 
the National Palace, progressing slowly 
through the various cascades and 
fountains toward the Plaza de Espana. 
As the white wave reaches Reina 
Maria Cristina Avenue, a yellow wave 
leaves the National Palace and follows 
the path of the first, at the same rate of 
spe^. The wave of yellow light is suc¬ 
ceeded by one of red, and finally by 
another of blue. The waves progress at 
the rate of less than ten feet per second, 


Fountains and cascades in ever-changing 
colors dominate the decorative display 

the buildings’ piazzas and facades. By 
mounting lights within luminous crys¬ 
tal elements of attractive design, fan¬ 
tastic imitations of flowers or plants 
are obtained. 

In addition to the light obtained by 
such methods, additional illumination 
is produced by colored lights submerged 
in the innumberable fountains and 
cascades located within the decorative 
area. 

As in other electrically illuminated 
fountains in America and abroad, the 
lighting effects are made to vary in 
intensity and color to suit the fancy of 
the operator. 

Control of all illumination at the 

THE ^NATIONAL PALACE” 

The Palao4» against a black background 
with an aurora of colorad light beams 
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and the entire prcsraitni lasts about ten 
minutes. 

The total electricity required in the 
decorative area for illumination and 
lighting effects is about 5232 kilowatts. 
It would have been almost impossible 
to regulate this current by direct means, 
since it would have been necessary 
to use cable of inadmissible size, and 
control apparatus of undesirable dimen¬ 
sions. By means of a system worked 
out by lighting engineers of the West- 
inghouse Electric and Manufacturing 
Company, the entire illumination sys¬ 
tem is powered and controlled by com¬ 
paratively simple means. 

The plan utilized in this system 
provides indirect control by means of 
pilot lines of extremely small diameter. 
This is made possible by using special 
three-coil reactors, wound on iron 
cores. The two outside coils are con¬ 
nected in series for carrying the load 
current, and the middle coil is con¬ 
nected in a direct-current circuit 
regulated from the control station in 
the tower. 

When no current flows in this direct- 
current coil, the two alternating-cur¬ 
rent coils possess a high reactance in 
series with the light. The whole is so 
calculated that, when there are enough 



Construction photograph showing the operating units of one of the cascades; when in 
operation these spray and lighting units are submerged beneath several inches of water 


lights in circuit to correspond with the former will increase, and upon reaching 
full load of the reactors, the lights are saturation point, the outer coils will 
practically extinguished. Upon passing have practically no effect and the 
current through the direct-current lights will have their full brilliance, 
coil, the flux in the core of the trans- Between these two extremes, any 

intermediate degree of brilliance may 



This automatic control unit regulatos the movement of successive waves of colored light, 
which start at the National Palace and progress slowly over the entire decorative area 


be obtained. 

By this means, since the current ab¬ 
sorbed by the direct-current coil is very 
small, it is possible to control a large 
amount of power with a small rheostat 
and very fine wires. The reactors used 
in these controls are the largest ever 
built, varying in size from 16 kilowatts, 
125 volts to 200 kilowatts, 6000 volts. 
All of the reactors are oil-insulated. 
A total of 200,000 cubic meters of 
water is used each day in the fountains 
and cascades. Powerful electric pumps 
are used to circulate the water. 

The largest of the fountains plays a 
stream 200 feet into the air, and the 
smaller sprays and streams surround¬ 
ing the main stream are so arranged 
that it is possible to change the effects 
into 32 different shapes. 



AUTOMATiq TRIMMER RANKS SWITCHBOARD FOR LIGHTING EFFECTS 

4»f Ibl M motor-ddven diknoMir hmpSa uasd Ainsricsn engiiMers designed this specW ^switchboard, by 

in t%ig|iobflelitKtiiig|WOfrab%, regulated by the miWln of which a lighting expert can paint the en^e 

abow the waves ollSght move at the rate of ten fo^t per second area of the exposition grounds with any effects ne may aesi 
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The Winning Design in Our 
Light-Plane Contest 

A Detailed Description of the Tandem Biplane With Steel 
Fuselage That Won the Scientific American Medal 


American Airmindedness Proved 

QO often is the aphorism repeated ‘‘Americans are gradually becoming air- 
^ minded,” that we are entitled to scan the facts for proof. 

A recent questionnaire sent to our subscribers in a geographical cross-sec¬ 
tion of the United States, shows that 75 percent were alive to the importance 
of the developments in aviation and 24 percent actively use this service, while 
27 percent arc potential airplane owners. 

In the Scientific American competition for the best light airplane de¬ 
signs, 80 individuals were interested enough to write in for specifications and 
19 complete designs were finally submitted in the contest. Considering the 
amount of work necessary to draw up detailed calculations, draft the three 
views and extend the tabulation of specifications for the particular design, 
it will be evident at once that widespread and sincere interest in the art has 
been demonstrated in places and among persons who hitherto had not re¬ 
vealed themselves to general public cognizance. Also, there is a decided in¬ 
terest shown in articles on aviation, particularly from the investment sta/id- 
point. Like all developments that have an appeal to the heroic or mystical 
element in us all, investment in aviation has probably attracted more people 
than is realized, for surely the flotation of aviation stock has gone on apace; 
in fact the industry itself has outsped the preparation of a market for the 
output .—The Editor. 


T he Scientific American an¬ 
nounced in the March, 1929, 
issue a light-plane contest and 
through the generosity of 
Colonel R. Potter Campbell, President 
of American Cirrus Engines, Inc., it 
offered a prize of 600 dollars and gold 
medal, a silver medal, and a bronze 
medal for the best three designs of a 
light two-seater airplane. 

The object of the contest was to 
interest the public in the possibilities of 
a comparatively undeveloped field in 
aeronautical design, as we believe a 
light two-seater for training, sports 
use, and private ownership built to 
sell for a reasonable price without 
sacrificing aerodynamic efficiency, is 
the type needed to give additional 
impetus in this new industry. 

The country with its ever growing 
airports, its unlimited resources, and 
its large market should lead the world 
in the light-airplane field. 

The contest rules called for a plane 
to be designed about the Cirrus Mark 
III engine, an air-cooled, 4-cylinder 
motor designed by Maj. Frank B. 
Halford, principally for use in the De 
Paviland Moth, a low-powered two- 
place biplane. It has also been in¬ 
stalled in the Avro Avian, the Great 
Lakes Trainer, and many other light 
planes and in the last few years has 
established an enviable record. This 
engine has been supplied to all the light- 
airplane clubs subsidized by the British 
Ministry. It also holds such records 
as Xiady Heath*s famous flight from 


London to Cape Town, a flight from 
England to India, the light-airplane 
altitude record, the light-plane non¬ 
stop record, and the distance record 
for a pilot unaccompanied. So it was 
selected as the one around which the 
design for this contest should be 
drawn. 

T he rules of competition were, 
essentially: 

1. The design was to be one for a 
plane which would be most suitable 
either as a training plane or as a 
sport plane for private ownership. 

2, Minimum equipment allowed 
by the Department of Commerce in 
the way of instruments was required, 
3, The fuel system had to provide 
for five hours at full throttle. 

4. Provision for 50 pounds of 
baggage and a baggage compart¬ 
ment. 

5. Minimum gliding speed of 40 
miles per hour. Maximum speed to 
exceed 95 miles per hour. 

6. No restrictions were placed on 
the type of design. The fuselage 
was to be of metal construction, 
but the wings could have been of 
wood construction. 

7. Each competitor for the prize 
was required to submit the following 
information: 

(a) Three views of plane and 
main dimensions and character¬ 
istics, 

(b) Detailed weight estimate. 

(c) Balance diagram and stabil¬ 


ity and control considerations. 

(d) Preliminary performance 
calculations. 

(e) Preliminary stress analysis. 

(f) Drawing showing power- 
plant installation with gasoline 
system. 

(g) Drawing showing accom¬ 
modations for pilot and pas¬ 
senger. 

(h) Sketches or preferably 
drawings illustrating the struc¬ 
ture of the plane, wings, fuselage, 
tail surfaces, landing gear, and 
controls. 

8. The desigpis were rated accord¬ 
ing to: 

(a) General suitability 
of the plane for train¬ 
ing and private owner¬ 
ship purposes and gen¬ 
eral excellency of the 

design. 20 points 

(b) Performance. 16 points 

(c) Power plant instal¬ 
lation. 16 points 

(d) Construction and 

ease of maintenance.... 80 points 


Total.180 points 

^e judges of the competition were: 

Miss Amelia Earhart—representing 
woman's accomplishment in avia¬ 
tion. 

Mr. George Palmer Putnam—private 
plane owner. 

Professor Alexander Klemin of the 
Daniel Guggenheim School of 
nautics, New York University. 
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It «ftn be seen from the point rating 
the plane’s construction and 
adaptability to quantity production 
were of the utmost importance. 

A large number of designs were sub- 
mitt^ by students, draughtsmen, and 
salesmen and were received from every 
part of the United States and England. 

The plans submitted showed almost 
every type of wind and fuselage ar¬ 
rangement: biplanes, high, mid- and 
low-wing monoplanes, and even a 
helicopter. 

The judges found the designs excel¬ 
lent as a whole and after much delibera¬ 
tion chose the design by Mr. Rigby for 
the prize. [See page 45, January 1980 
issue. Editor.] He was awarded 120 
out of the possible 180 points. Mr. 
Rigby’s plane is a tandem biplane 
with a steel’ fuselage and wooden 
wings. 

The fuselage is of low-carbon steel 
(1025) using the full Warren truss and 
welded joints. The two cockpits are 
located out beyond the wng, giving 
good visibility and accesability. 

The gasoline tanks and the baggage 
compartment are located forward of 
the cockpits near the center of gravity. 
Thus the designer provided a small 


movement of the center of gravity 
under all possible loading conditions. 

The wings are of the conventional 
wood and fabric type with built-up box 
spars, pinjointed at the fuselage. Ailer¬ 
ons are used only on the upper wing. 

The landing gear is of the split-axle 
type using disk shock-absorbers and 
the tail skid using rubber cord. 

The tail surfaces are of dural, having 
an adjustable stabilizer and fin. The 
rud4er is balanced and all surface 
controls are of the cable type. 


The performance for the winning 
ship follows: 


Landing speed 

39 m.p h. 

High Speed 

95 m.p.h. 

Climb 

693 ft. per min. 

Service ceiling 

14,500 ft. 

Absolute ceiling 

16,500 ft. 

Endurance 

5 hours 

The structural specifications: 

Type 

Biplane 

Span, upper 

32.8' 

lower 

26' 

Chord, upper 

66" 

“ lower 

48" 

Height 

9'9" 

Length 

24' 

Stagger 

18" 

Gap 

60" 


Incidence 0° 

Dihedral 2® 

Area, upper wing 165 sq. ft. 

" lower wing 88 sq. ft. 

“ total 2.53 sq. ft. 

Aileron area (upper) 24 sq. ft. 

Area, stabilizer 16 sq. ft. 

“ elevator 12 sq. ft. 

“ fin 4 sq. ft. 

“ rudder 8 sq. ft. 

Airfoil U. S. A. 27 
Mr. Huep was awarded the silver 
medal for his design of a low-wing, full 
cantilever monoplane with tandem 
seating accommodations. The unique 
feature of this design was the convert¬ 
ibility from an open cockpit to a 
cabin model with a slight increase in 
weight. 

Mr. Beebe’s design was awarded the 
bronze medal for a side-by-side, low- 
wing, semi-cantilever monoplane. The 
ailerons extending the whole length of 
the wing could be used as flaps or as 
differential ailerons. 

Viewed from all standpoints the con¬ 
test is a decided success, as much 
interest has been aroused in the possi¬ 
bilities of the general development of 
the light airplane for use by persons of 
average airmindedness. 



THREE VIEWS OF THE PRIZE- WINNING DESIGN 


Ont at a posriUe 180 pohi^ m destai w" 

winxiftr. tbo elean gppeafanoe of tno front 


view and that ailerons are used only on the top wing. Details of the 
performance of this ship are given in the center column directly above 
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MESA HOUSE RUIN FROM THE FLATS BELOW THE MESA OR TABLE LAND 


The ruin lies just back of tho central point of the picture. The eleva- ^ound, is 120 feet. The steep slope, up which the attacking tribes 
tion of the mesa above the bottom lands of the river valley, in the fore- must light, made the defense of the chosen position relatively easy 


The Last Stand of the Nevada Pueblos 

In Southern Nevada Another **Lost City** of the Early 
American Indian Has Been Discovered, Throwing 
Light on Pre-Columbian History 

By IRWIN HAYDEN 

AaoiatMt Atchaolo^tai, Souihweat Afusoum, Loa An^elea 


T hat the peace loving Pueblo 
Indians who occupied south¬ 
ern Nevada at the opening of 
the Christian Era, hard 
pressed by hungry nomads, were 
finally compelled to build fortified 
villages on inaccessible mesas, is the 
mute testimony of ruins recently un¬ 
covered by a party of field workers sent 
out by the Southwest Museum. 

A handful of Mormons and a small 
band of southern Piutes have in¬ 
herited what was, when Jesus was born, 
a veritable Garden of Eden to these 
Pueblos, who lived and prospered by 
thousands in the lower valley of the 
Moapa River. There they built their 
houses, often in such large groups that 
these have been called cities. There 
they planted maize, squash, beans, 
and cotton in the fertile and friable soil, 
irrigating their crops with the waters 
of the stream which meandered lazily 
over the bottom lands between the 
high and barren mesas which form the 
eastern and western rims of the valley. 

For many centuries they had lived 
there; first, apparently, a rude people 
who made baskets and used the dart- 
tiirower, not knowing the bow and 
AITOW^ ignorant of the art of making 


pottery; then a people who not only 
had learned to cultivate maize and 
beans but to make pottery and to sub¬ 
stitute for the dart-thrower the bow; 
and finally a people who knew the art 
of building rectangular houses con¬ 
sisting of single rooms, with vertical 
walls and flat roofs, of mud and stones 
and mesquite poles and thatch of arrow 
bush and arrow cane. 

T hese people lived richly. The 
land smiled upon them, yielding 
bountifully the foods they liked best to 
eat, the maize or Indian corn and its 
'Tittle sisters,’* beans and squash, which 
in the long ago other Indians had do¬ 
mesticated in the high plateau country 
of middle America. Their cotton-fields 
supplied material for their well woven 
textiles. In the neighboring highlands 
mountain sheep were plentiful; wild 
fowl teemed in the ponds and marshes. 
Fuel and water were there; and so 
were numerous sources of flints and 
obsidian for arrow points and spear 
heads, knives and scrapers. Pure rock 
salt for flavoring food, for ceremonials 
and trade; clay for pottery; magnesite 
for the clean white slip with which they 
coated the inside of the food bowl, red 


paint stone for the red slip; Spanish 
bayonet and iron stone for the paint 
used for the black designs on the bowls; 
turquoise for ornaments—all of these 
things and more they had, these early 
Pueblos, there in the Moapa Valley. 

In that valley, as related in the 
Scientific American for July 1925, 
M. R. Harrington, with the help of 
Mr. Fay Perkins and others, discovered 
and explored in part the famous ‘'Lost 
City of Nevada.” 

The results of that work, done under 
the auspices of the Museum of the 
American Indian, Heye Foundation, 
brought to light the ruins of a large 
settlement which was at the peak of its 
development in the early centuries of 
the Christian era, at a time when in all 
of North America there probably was 
no place more thickly populated or 
more “prosperous,” as we of today 
would say, than that section ot south¬ 
eastern Nevada. 

It was the good fortune of the writer 
to have been assigned the task of ex¬ 
cavating another “lost city of Nevada,” 
across the Moapa River from the Loirt; 
City, and some eight miles north. The 
task was assigned by M. R. Harring¬ 
ton, who was in the field as leader ol 
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the Nevada Expedition, 1929, sent out 
by the Southwest Museum of Los 
Angeles, of which Mr. Harrington is 
now Director of Research. The South¬ 
west Museum concerns itself primarily 
with the problem of early man in the 
southwest area of North America; and 
the scientists who are directing its 
research feel confident that buried in 
the earth and the caves of southeastern 
Nevada are many secrets, the un¬ 
covering of which will help materially 
in telling the story of the beginnings 
and the development of the great 
Pueblo peoples whose brilliantly col¬ 
ored life and history make the territory 
which includes Arizona, New Mexico, 
much of Utah, Colorado, Texas, and 
Nevada, so fascinating to tourist and 
scientist alike. 

T he writer, assisted by his son, 
Julian D. Hayden, and by James 
G. Scrugham, Jr., son of ex-Governor 
Scrugham of Nevada, whose great per¬ 
sonal interest in archeology has done 
so much toward aiding the work of 
exploring the Nevada ruins, spent 
three months in the complete and 
thorough excavation of the Mesa 
House ruin, about three miles north 
and west of the Mormon town of 
Overton. Meanwhile Mr. Harrington 
roamed the lower reaches of the Moapa 
River, locating and platting the many 
evidences of Indian occupation, from 
Basketmaker pit dwellings to early 
Pueblo village sites and southern 
Piute camping places. The lower end 
of the Moapa Valley is expected even¬ 
tually to be covered by the waters 
impounded by the great Boulder Dam. 
and much of the very important ar¬ 
cheological evidence will become lost 
forever unless it is collected within 
the next few years. 

One very striking thing was brought 
to light by the exploration of Mesa 
House, when the situation there is com¬ 
pared with that at Lost City. The 
mute evidence of stones and fallen 
'dobe walls found at Mesa House is 
eloquent in its story of a people 



THE GENERAL LOCALITY 


pMt Mesa House and the Loet CMty ^ 
UMlSeatad at about theoentar the map 



MAPPING THE RUINS ON TOP OF THE MESA 

The surveyor is l»endinf over a jjlane table at the right, his rodman stands at the left of the 
picture, and a tape, dimly visible in the picture, is stretched between the two points 



The enclosed figures on the map corre¬ 
spond with the walls, like, for example, 
those in the illustration shown above 

brought to bay by human enemies. The 
ruins of the Lost City speak as elo¬ 
quently of a people who were at peace. 

Evidence gathered at both places 
indicates clearly that Lost City and 
Mesa House were built and occupied 
by early Pueblos. Mesa House, how¬ 
ever, represents the last stand of these 
people in the Moapa Valley, before 
they moved into Arizona (or possibly 
Utah). The tradition among the 
southern Piutes who were in the 
Moapa Valley when the first white 
men settled there is that the builders 
of the pueblos went to Arizona and 
became the ancestors of the present 
Hopi. 

Whoever visits Lost City and Mesa 
House (it would be well to do so before 
LiOst City becomes inaccessible be¬ 
cause of Boulder Dam, as it may) will 
observe the fact that Lost City houses 
are grouped in a free and oasy way, 


with no apparent plan. But the houses 
at Mesa House are built around a 
central courtyard, in the form of a 
circle roughly drawn; and there are 
but three narrow gateways to this 
courtyard. Here, then, was essen¬ 
tially a walled town. Outside the 
walls, not too far away, were dwellings, 
arbors, storage rooms; but at the first 
alarm all could run into the “forC' 
and make effective resistance to raid¬ 
ing Piutes, Apaches, or whoever the 
enemy might be. 

Lost City was built on low-lying 
promontories, near fuel, water, and 
farms. Mesa House lay on top of a 
barren mesa or table land, swept by 
the bitter winds from the Mormon 
mountains to the north, standing 120 
feet above the bottom lands, from 
which food, water, fuel, and most of 
the building material had to be carried 
up pathways rising about two feet in 
one, so steep are the sides of the mesa. 

AS a place to live, Mesa House was 
/JL decidedly inconvenient. As a 
place to defend, it was ideal. To the 
east lay the open valley; to the north a 
broad cove in the mesa; to the west 
open country for several miles, in spite 
of the rising hills; and to the south and 
close at hand a high place where lool - 
outs could command the entire country 
side. Indeed, on the very top of this 
high place were found the remains of 
ancient watch fires. 

In comparison with Lost City, Mesa 
House produced a much greater num¬ 
ber of “wicked looking” arrowheads. 
But, also in contrast with Lost City 
and village sites of the Lost City 
period (for miles up and down both 
sides of the valley there are ruins of 
villages identical in pottery with the 
Lost City), the people of the Mesa 
House were poor in worldly goods, 
for the graves at Mesa House contained 
very meager offerings, while Lost 
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A LOST CITY BURIAL, WITH POTS AND PET DOG 


At Mesa House, however, only one grave contained anything of importance. The potsherds, 
or jiieces of broken pots, tell the trained prehistoric archeologist almost as much as actual 
inscriptions, for the styles in pottery undergo many changes, thus affording a time scale 


City graves, many of them, were rich 
with pottery, w^eapons, ornaments and 
other objects. 

In fact, only one grave at Mesa 
House contained anything of impor¬ 
tance. Some thirteen turquoise pen¬ 
dants, 24 arrowheads, several dozen 
gaming pieces, a flint knife with handle 
intact, and two very fine war clubs 
carved from elk horn, were included 
in the grave of an adult, who must 
have been, in his lifetime, a leader 
among his people. This grave was in 
the center of a great room, apparently 
built of ‘‘wattle and daub’’; which 
means that posts were set up, scantling 
run across the sides and ends, against 
which a thatch of arrow cane or tules 
was laid, and the whole plastered with 
mud, both sides and roof. The room 
had been destroyed by fire, perhaps 
immediately after the burial of the 
great man. 

H arrington insists that Mesa 
House marks the wind-up of the 
early Pueblo occupation of the Moapa 
Valley. That Mesa House is of a 
later period than Lost City is made 
clear by a study of the potsherds so 
numerous in all of these ruins. Frag¬ 
ments of broken pottery vessels, the 
“shards** so useful to Job in his 
affliction, the “potsherds** of the 
archeologist, can be made to tell a 
great deal about the comparative age 
of different Indian villages and camp 
sites, provided always that they are 
found. 

The potters of the Lost City period 
catered to fashion, just as our modern 
potters do; just as potters always have 
done and always will. The Lost 
City housewife demanded and made 
pottery which chiefly was either plain 
or decorated with black lines on a 
white or a red background. Occasion¬ 
ally some good housewife, as she coiled 
the rolls of clay *round and ’round in 


the building of the pot or bowl, 
omitted the usual smoothing of the 
outside, leaving ridges or corrugations 
for ornamental effect. These corruga¬ 
tions were left straight or were in¬ 
dented or notched, according to the 
taste of the potter. Lost City potters 
only occasionally made this corrugated 
pottery. 

Now at Mesa House two thirds or 
more of all the fragments of pottery 
found is corrugated. Ordinary plain 
pottery, or undecorated ware, is 
noticeably rare; and dishes bearing 
black designs on white background, 
the typical black-on-white of the 
early Pueblo period in the southwest, 
is infrequently found, while the black- 
on-red dishes are very rare indeed. 

The relatively greater use of cor¬ 
rugated ware at Mesa House, as 
compared with Lost City villages, does 
not of itself indicate anything about 
the comparative dates of the two 
periods. Mesa House and Lost City. 


It happened, however, that on 
another village site, which plainly was 
occupied by early Pueblos, the writer 
unearthed what seems to be a key to 
the situation. This ruined village 
stood on a tongue of the same mesa 
on which the Mesa House w^as built, 
and not more than 1600 feet from it. 
It was discovered by Mrs. Harrington 
on one of her scouting trips. There, 
in a layer of accumulated ashes and 
rubbish more than three feet deep, in 
spots where everything pointed to a 
long occupation, all of the broken 
pottery was of Lost City type, plain, 
with some black-on-white and black- 
on-red ware; except that in the upper¬ 
most six inches, and on the surface, 
fragments of corrugated ware ap¬ 
peared. 

Lacking evidence to the contrary, 
then, Mesa House is dated later than 
the villages of the Lost City period. 

Using the tentative time scale sug¬ 
gested by Dr. Alfred V. Kidder, Mesa 
House was abandoned sometime be¬ 
tween 500 and 800 A.D. 

P ERHAPS thousands of years were 
covered by the development of 
these peoples in the Moapa Valley. 
But when did any sedentary, agricul¬ 
tural people, who insisted on peace as a 
prime requisite to happiness, ever 
succeed in enduring the constant 
irritation of raids from destitute, 
hungry nomads? 

Apparently the early Pueblo fought 
only for defensive purposes. It is 
evident that his posterity, the present 
Pueblos, made no offensive wars. Dear 
to them as the Moapa Valley must have 
been, it was not sufficiently dear, 
apparently, to justify their fighting to 
hold it. 

So, if we read the record rightly, they 
left ‘ it to the southern Piutes, who 
gave it over to a colony of Mormons 
which Brigham Young sent there to 
raise cotton. 



ANOTHER GENERAL VIEW OF MESA HOUSE 

This showB clearly the type of masonry wall eonatruction employed by the former bulldera 
and occupant* of the ancient community. The house* were drawn up around a roughly 
circular court yard, but without much planning, as i* shown by the map on another paJJ 
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Opera Comes Into Its Own 

Combining Offices With an Opera House 
May Solve Problems of Perennial Deficits 


By ALBERT A. HOPKINS 


much nearer to the stage. There 
is no seat in the house where the 
whole stage is not in view. The 
last seat in the upper bal¬ 
cony is 185 feet from the 
stage. The chairs in the 
boxes are of two sizes, the 
taller ones for the men and 
the smaller for the ladies. 

Every device which 
modem science has in¬ 
vented for the improvement 
of stagecraft and the speed¬ 
ing of scene changes de¬ 
manded by modern opera is 
called into play. The 
technical director and stage 
director have at their com¬ 
mand many devices which 
have never before been 
used on the stage of any 
theater in the entire world. 



SEEN FROM THE RIVER 


The new Chicago 
feet. The Opera 


Opera House rises majestically 660 
House proper is outlined in white 


C hicago goes in for the gran¬ 
diose and generally succeeds. 
She certainly has many things 
which can be classed as the 
‘largest” and many as the best. This 
has largely been accomplished by a 
remarkable civic spirit which manifests 
itself in many non-commercial cultural 
enterprises of great magnitude. The 
World's Fair of 1898 gave Chicago a 
place in the sun, and she has worthily 
maintained it. It was a few years 
previous to this that Chicago built a 
real opera house, the Auditorium, 
with a modern stage with hydraulically 
operated bridges. But time makes all 
things obsolete, and so Chicago felt 
that her opera was so good that a new 
opera house was in order, and we shall 
tell some of the wonders of her 20,000,- 
000-dollar structure which was opened 
recently with the unfortunate Aida's 
troubles. 

The structure known as ”20 North 
Wacker Drive” is 45 stories high with 
two 23-8tory wings. In this sky¬ 
scraper are the Opera House and the 
Civic Theater accommodating 3517 
and 878 persons respectively. The 
box-office has been separated from the 
main lobby so that persons with 
tickets do not have to mill around with 
would-be purchasers. The orchestra 
is so arranged that no late comer has 
to climb over more than four of his 
predecessors in order to reach his seat. 
The dress circle, the balcony, and the 
upper balcony have been brought 
forward over the orchestra so that the 
occupants of these seats are brought 


T he stage itself, while not the 
largest in the world, being ex¬ 
ceeded in breadth by one or two stages 
in Europe, is considerably larger than 
anything in the United States. It 
measures 75 feet in depth and 120 
feet in width at its widest point. The 
important element of height which 
governs the size of drop curtains, 
cycloramas, trees and foliage, build¬ 
ings, and so forth, in outdoor scenes, 
has received special attention. 

The stage measures 145 feet from 
floor to gridiron. The working stage, 
50 feet in width, is divided into 20 
sections which lift or lower, each of 
them being 26 feet long by four feet 


wide, and with a lift of 12 feet and a 
drop of 12 feet. They can also be 
tilted to a maximum angle of 35 
degrees in either direction. The 20 
sections, or traps, are mounted on 
hydraulic rams. Forty plungers in all 
are used, two for each trap. All are 
operated from the main control station 
at the right-hand side of the stage. 
Each plunger is fitted with a clamp, 
holding it secure at any level, and in¬ 
suring against movement in case of 
leakage in the hydraulic system. All 
traps are covered with “roll-away” 
floors which can be placed in position 
when any trap is lowered. Between 
these movable traps and the footlights 
are three 50-foot traps with “roll- 
away” floors. 



THE GOtDEN CHIGLE 

The luxurious box floor of the new Clvie Opera House taken from 
mht-hand sl^ oi the auditorium. The diaiirs lor the ladies 
lute siiadelower^nforgeariee^ There are no pillars to interfere 



THE COMFORTABLE ORCHESTRA 


The muricians are in a ^t. The aisles are numerous, so access 
to any seat is simple. The hydraulically operated steel fire- 
curtain symbolizes many popular operas by means of pageantry 
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THE LIGHTING OPERATOR 
AT WORK 

In front of tho curtain, the “lighting operator” 
will control the stage and house lighting as 
easily as the orchestra conductor directs. 
The lighting control board is shown above 


the stage floor, and are swings free directly over the seventh 
suspended by steel tape row of border lights, and is used for 
with channel-iron fram- lighting the cycloramas. Lifting and 
ing. The lifting and low- lowering of the light bridges is con¬ 
ering of the cycloramas is trolled from the main rigging control 
controlled from the central station and also from controls located 
control station on the on the bridges themselves, 
right-hand side of the There are twelve “spot lines," six 
stage. on each side of the stage. They cover 

To light this huge struc- practically every square inch of the 
ture—certain scenes in stage, and all are mounted on cars 
opera require light more which travel up and down stage and 
intense than daylight— can be locked in the desired position. 



At the back of the stage is another 
trap, the giant of them all. It measures 
75 feet in length by five in width. It 
can be lifted five feet above the stage 
level and dropped 35 feet below. In 
the vault into which this trap descends 
are located racks to accommodate the 
hundreds of drop-curtains required in a 
season’s production of opera. Every 
rack is neatly labeled with the name 
of an opera. In all, storage for 2000 
drop curtains is provided. The vault 
containing the racks is fire-proof and 
damp-proof, insuring complete pro¬ 
tection of equipment. 

Just back of the footlights a steam 
curtain is provided for scenic effects. 
There are two fast-working curtains 
immediately behind the proscenium, 
operated by horizontal hydraulic ma¬ 
chines. One of these machines is used 
for the drape curtain and the other for 
the act curtain. Each is controlled 
from the right side of the stage. 

S TILL another hydraulic machine 
operates the huge steel curtain, 
which can be controlled from either 
side of the stage. The curtain weighs 
fifteen tons, and consists of flush steel 
plates on its face, braced and trussed 
at the back. It is covered with vitrified 
asbestos, and the face is decorated 
with a symbolic painting harmonizing 
with the decorative scheme of the 
auditorium. 


ample provision has been made for 
bank-lights in the wings on either 
side of the stage, for border-lights di¬ 
rectly above the stage, and for spots, 
bunch-lights, footlights, and flood 
lights. 

There are 16 bank-light frames, 
eight on each side of the stage, be¬ 
tween the cyclorama frames and the 
counter-weight pipes. There are nine 



RECTIFYING TUBES 
The new control echeme Involves the 
self-synchronous motor and vacuum tul^s 


More than a hundred hoisting ma¬ 
chines are required for this quantity of 
equipment, of which 61 are controlled 
from the main control board and a 
portable control board, w^orn by the 
chief electrician when directing the 
placing of his lights. Remote control 
is used throughout the stage, not only 
for raising and lowering the lighting 
equipment and some of the scenery, 
but also for dimming and brightening 
the lights, cutting out sections, chang¬ 
ing lighting, et cetera. 

Aladdin, with his wonderful lamp, 
has been outdone in this electrical 
installation, conceived and designed 
especially for the Chicago Civic Opera 
Company’s needs by the General Elec¬ 
tric Company. The system, which in¬ 
volves new and unique principles and 
which minimizes time, labor, and 
valuable space, enables the lighting 
director to leave his position back stage 
for the first time in theatrical history 
and take up a position in front of the 
curtain along with the prompter. 

In front of the curtain, the lighting 
operator controls the stage and house 
lighting as easily as the orchestra 
conductor directs the orchestra. In 
front and on each side of him are ar¬ 
ranged dials, knobs, tumbler switches, 
indicating lights, and so on. By the 


Drops for from three to ten operas rows of border-light pipes, 
might be hung at one time on the each 16 feet long. All sec- 
scenery “pipes" of the new theater, tions of every row operate 
They are 106 in number, each 70 feet independently of one 
long, and with a clear lift of 144 feet, another, and all travel 
At the sides and rear of the stage are from stage floor to gridiron, 
three cyclorama frames, eight inches There are also three light- 
apart, extending from within about bridges for spot lights and 
five feet of the proscenium opening to arcs. Two are located three 
within three feet of the back wall, and feet from the proscenium 
completely surrounding the stage. They wall, one above the other, 
are 240 feet in length and 115 feet traveling in fixed angle 
high. The frames lift 88 feet above guides, while the third 



UNIT 

recelvOT h the same tjrpe of control as is 
used in the Panama Canal locks for controlling the gates 











mere manipulation of a ains^le knob all 
the <k)in^]^ltie6 of stage lighting are 
controll^, lights of various colors 
fading and brightening at various 
points and at the proper moments. 
Scenes requiring complex lighting 
effects such^a sunsets, sudden thun¬ 
derstorms, ballet lighting, et cetera, 
require no more effort for their control 
than is needed to flick a lighting 
switch in the home or to turn a door 
knob. 

The advantages of the new method 
are manifold. Heretofore, the control 
of theater lights has been centralized 
in a switchboard back stage which, in 
the larger theaters, might be as much 
as 40 feet long by 8 feet high. The 
operation of the dimmers required 
much physical effort and agility, and 
many elaborate and ingenious me¬ 
chanical schemes were often resorted 
to in order to simplify the work. Their 
manipulation made it necessary for the 
electrician to be at a point '*off-stage** 
where he could not see, except in¬ 
directly, the effects he was producing 



PORTABLE CONTROL STATION 

These stationM control as much as 500 
horsepower used for hoisting everything 
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and where he had to rely on cues of 
words or sounds to inform him when 
it was necessary to change the lighting 
effects. 

For lighting the stage there are 141 
individual circuits, each including 
lights of but one of the four colors 
used on a theater stage - amber, 
white, blue and red. The lighting 
operator could control the lights by 
manipulating knobs on every in¬ 
dividual circuit, but to do so would 
involve the operation of as many as 
141 knobs. A method has been de¬ 
vised, therefore, to govern all the 
lighting circuits through one knob, or 
to split the control into major and 
minor divisions, depending on color, 
location and function, each group in 
turn controllable through the agency 
of a knob. 

T he individual circuits are grouped 
under the control of master knobs 
governing, for example, all the blue 
lights in the borders and footlights, all 
the amber in the pocket lights, all 
the white in the light bridges, and so 
on. In addition, all the lights of 
each color, no matter where located, 
are controlled by a color master knob. 
Finally, all the color masters may be 
operated simultaneously by a grand 
master knob. 

The energy required for the control 
of any of the individual lighting cir¬ 
cuits is approximately one tenth that 
consumed by a pocket flash light. The 
energy controlled, however, may run as 
high as 30,000 watts in a given circuit. 
The total energy used in maximum 
lighting effects may be as much as 1250 
kilowatts or nearly 1700 horsepower 
of electrical energy. 

Tucked away in the north wing of 
the building is the Civic Theater which 
seems a midget in comparison with the 
Opera House. The auditorium meas¬ 
ures 80 by 57 feet, and the height is 
47 feet. The stage is 70 by 32 feet, 
and the height to the gridiron is 11 V> 
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THE GRIDIRON FLOOR 

The gridiron floor is 145 foot above the 
floor of the stage. The vast lifting equip¬ 
ment ia the last word in stage economy 

feet. Its equipment is very much like 
that of the Opera House, on a cor¬ 
respondingly smaller scale, but just as 
complete in every detail. 

The total load on the foundations of 
the large edifice is about 202,000 tons, 
including live loads. At 28 feet below 
the water level (Chicago River) there 
is a connection with the system of the 
Chicago Tunnel Company, by which 
coal is delivered to the boiler-room and 
ashes are removed without being taken 
above ground. 

The fire protection is most complete 
and a large automatic fire-door in the 
roof over the stage is arranged to open 
automatically in case of fire and thus 
keep flames and gases from spreading 
into the auditorium. The architects 
were Graham, Anderson, Probst, and 
White of Chicago, who are also the 
architects of the Shedd Aquarium and 
the Merchandise Mart, interesting ex¬ 
amples of the art of the construction 
engineer. 
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The Business Executive Takes 

to the Air 

Survey Shows Many Firms Operate 
Company-Owned Planes 




By DOUGLAS W. CLEPHANE 



DICTATING AMONG THE CLOUDS 

Mr. J. H. MoDuffee, a well-known executive, using the 
equipment provided in a modern “fl 3 nnK onice" 


R ecently the general man¬ 
ager of a large banking cor¬ 
poration with branches in 500 
cities was confronted with a 
problem. Within one week he had to 
hold conferences in ten cities, including 
New York, Cleveland, Kansas City, 
Denver, and San Francisco. 

To accomplish this, traveling by 
train would have required three times 
the time at his disposal. The board of 
directors called in the sales manager 
of a well-known airplane manufactur¬ 
ing company and asked him to prove 
to the satisfaction of the board that 
this trip, as well as other business trips, 
could be made in a company-owmed 
airplane, with assurance that the 
conference dates could be kept and 
that the executives would not be sub¬ 
jected to an undue risk. 

To the officials of the company, the 


purchase of a company- 
owned airplane was a radi¬ 
cal departure from their 
previous methods of doing 
business. To their amaze¬ 
ment, the sales manager 
showed them that 170 

business corporations now 

own one or more airplanes, 
that some 30 companies 
are operating more than 
one ship, and that at least 
10 firms have fleets of six 
or more planes. 

□S satisfied, the 

isfng the directors wanted to be 

oni(‘e’' shown that air travel was 

safe. As their president 
expressed it, “It is highly important 
that these conferences be held on 
scheduled time. We can save thous¬ 
ands of dollars a year if we can re¬ 
duce the time our executives spend in 
automobile and railroad travel. How¬ 
ever, if one of these men should be in¬ 
jured or killed, we would suffer a 
tremendous lo8s.“ 

The sales manager, who had met 
this problem many times before, pro¬ 
duced figures compiled by the United 
States Department of Commerce, 
showing that there have been fewer 
casualties on air transport lines con¬ 
sidering the number of miles flown and 
the number of passengers carried, 
than on the railroads having the high¬ 
est standards of safety. 

He proved to the satisfaction of the 
skeptical board that modern planes 
operated by competent pilots have 


achieved such a remarkable record for 
safe flying, that travel by other means 
should not be undertaken without seri¬ 
ous consideration of the dangers in¬ 
volved. 

Willing to concede that a company- 
owned airplane would save their 
executives' time without unnecessary 
risk, the directors wanted to know if 
the operation of their plane would in¬ 
volve unwarranted expense. Figures 
were presented, compiled from com¬ 
plete cost records kept by a dozen 
corporations which had operated their 
planes a total of nearly 500,000 miles, 
showing that the cost of operation of a 
modern six-place cabin plane would run 
approximately 23 cents a mile, based 
on 600 hours operation a year. 

T hese figures included the salary 
of a full-time pilot, complete in¬ 
surance coverage, depreciation, in¬ 
terest on investment, cost of overhauls, 
hangar rent, gasoline and oil, and all 
other direct and indirect expenses. 
When a full load was being carried, 
the cost per passenger would run only a 
trifle over railroad fare. 

Most of the members of the board 
were convinced, but the chairman, 
remembering a flight taken in a re¬ 
built war-time plane five years ago, 
objected to the discomforts involved 
in flying. “When I start out for a 
business trip," he declared, “I don't 
want to have to clamber up the side of 
a dirty cockpit. When I arrive for a 
conference I don't want to be covered 
with overalls, goggles, a parachute, 



Governor Walter Kohler of Wisconsin recently conducted hia cam¬ 
paign for re-election with the aid of this airplane. By fty£g 


POLITICAL CAMPAIGNING WITH A CABIN MONOPLANE 
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ANOTHER TYPE OF AIR TAXI POPULAR WITH BUSINESS MEN 

Seaplanes and amphibians are rapidly becoming popular with business that they do not need prepared landing fields. An amphibian is 

men for commuting and general business usage, because of the fact at home on land or water. This picture shows a new Ryan seaplane 


and other flying paraphernalia as if I 
were a circus performer. Flying is 
undignified, uncomfortable and does 
not yet offer the traveling comforts to 
which I am accustomed/* 

In answer, the sales manager per¬ 
suaded him to go to the airport and 
witness a demonstration of a new 
cabin plane which typifies the trend 
toward limousine comfort in privately- 
owned airplanes. He inspected a 
plane which still follows closely the 
sleek lines of the famous ‘^Spirit of 
St. Louis/* made by the Ryan Air¬ 
craft Corporation. The banker had 
been closely identified with Colonel 
Lindbergh*s flight, but had not followed 
the great strides in airplane design 
made during the past two years. 


He was even more surprised when 
shown a “flying office** model, equipped 
with office desk, dictaphone, filing 
equipment, book case, thermos bottle 
set, electric cigar lighter, and other 
conveniences found in an executive's 
home office. 

After accepting an invitation to take 
a flight, the banker gasped with 
amaiement when the pilot removed 
both hands and feet from the controls, 
allowing the ship to maintain a com¬ 
pass course for five minutes without 
any attention whatsoever. Finally he 
took the stick himself, for the first 
time in his life, and found that holding 
a modern plane on a course, in smooth 
air, is no trick at all. 

The iboard was convinced, the pur¬ 
chase followed, and in the first month 


which is 30 miles an hour less than 
the maximum speed of the ship. 

So successful has been its operation, 
that the company has calculated that 
the plane has shown a profit of 8000 
dollars in its first six months of opera¬ 
tion by conserving the time of highly 
paid executives. This does not count 
the indirect saving from closer super¬ 
vision of all activities of the company, 
the advertising and publicity value, 
transactions closed where it would have 
been impossible to get a man on the 
ground in time by any other means 
of travel, increased prestige, and other 
intangible advantages. 

This case has been followed through 
somewhat in detail because it is 
typical of the problems that confront 
many other companies today. 


H e was surprised to find that the of plane ownership, 11,100 miles were 
seats in the plane, which ac- flown over 32 states, 440 passengers 
commodates five passengers in addition were carried, and an average speed of 
to the pilot, were as comfortable as 112 miles an hour was maintained, 
those in the most luxurious 


limousine. He found the 
enclosed cabin as carefully 
upholstered as the cabin 
of a fine yacht, equipped 
even to flower vases and 
cigarette cases. He was de¬ 
lighted to learn that he 
could see as well through 
the curtained windows of 
the airplane as he could 
from his own motor car. 

The chairman was told 
that parachutes are no 
longer necessary as safety 
devices, and are not used 
except by student pilots 
and instructors, stunt flyers, 
and by pilots who must fly in 
all kinds of weather. Hewiw 
amaaed when told that the 



plane could be equipped with MORE ORDERS PER SALESMAN 


a self starter, and that non- Geonte Fridell, a salMman with a western fuel com- 

8hatteri^l)le glass was used* pany, considers a plane ^Indispensable** in his work 


O NE of the leading manufacturers 
of airplanes recently made a com¬ 
prehensive survey of the business use 
of airplanes, finding that 170 firms in 45 
types of business are now operating one 
or more airplanes. Inquiries from large 
corporations are being received at the 
rate of from 10 to 20 a w^eek, and a 
recent mailing to hundreds of execu¬ 
tives brought the information that 60 
percent of the companies represented 
were considering the purchase of an 
airplane in the near future. 

A few years ago an airplane was 
an object of curiosity and attracted 
a crowd wherever it landed, draw¬ 
ing attention to the name of the 
firm and its products. Many com¬ 
panies carried this further and in¬ 
stalled fiying displays of products, 
dropped samples and advertising litera¬ 
ture and carried on other promotion 
stunts from the sky. So great was the 
advertising and publicity value that 
executives were inclined to overlook 
the airplane as a daily means of 
transportation. 
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LAWYER-PILOT 


Charles L. Morgan, prominent attorney, 
owns and pilots his own cabin piano 

Today the use of airplanes still 
draws some attention to the owner, and 
the arrival and departure of a plane in 
the smaller towns still receives news 
items in the local papers. It furnishes a 
valuable means of creating good-will 
among clients and others with whom 
the firm does business, but undoubtedly 
its greatest value is as a means of fast 
transportation. Airplanes are applic¬ 
able to any line of business where 
dealings are conducted over a large 
territory requiring much travel by 
highly paid salesmen and executives. 

C HARLES L. MORGAN, a well- 
known attorney for oil and gas com¬ 
panies in the southwest, was one of the 
first men in the legal profession to see 
the need of fast transportation. His 
statement of the use he is making of his 
cabin plane is an illustration of the 
modern tendency to apply air trans¬ 
portation to business. 

“My plane reduces the state to 
about the size of a county, if I 
were using an automobile. Moreover, 
air transportation is much more com¬ 
fortable, easier, and cleaner. Per¬ 
sonally, if 1 drive an automobile three 
or four hundred miles, I am tired, 
while with the plane, 1 can do a 
1000 miles, accomplish a day's work, 
and not be any more tired than if I 
had been sitting behind my desk all 
day. 

“Practically, it works out this way: 
previously if a client sent me to some 
remote point in western Texas, I 
spent two days going, worked one day, 
and spent two days returning. The 
client has to pay while I am traveling 
because he is taking my time. Assum¬ 
ing that my charges are 100 dollars a 
day and expenses, one day's work cost 
him 500 dollars plus expenses. With 
my airplane, I am oB right after day¬ 
break. By nine or nine thirty, I am 
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at my destination at work, and at 
night 1 am home as usual. 1 can 
charge him 250 dollars. My client 
has saved more than half and obtained 
quicker action, and I collect 260 dollars 
per day instead of 100 dollars." 

Many salesmen are becoming sales 
engineers with specialized technical 
knowledge in addition to their ability 
to make sales and hold the good will of 
customers. Such men are rare and 
often receive more than 10,000 dollars 
a year. It is an economic waste to 
allow such a man to spend half of his 
time in travel, when the investment of 
a few thousand dollars in an airplane 
will allow him to treble the time he 
spends in constructive work. 

Edward S. Evans, president of the 
Detroit Aircraft Corporation, which 
controls 11 well-known aviation com¬ 
panies, and who is associated with 
many other business enterprises, re¬ 
cently said, “I believe that in a few 
years the companies that do not fur¬ 
nish their best salesmen with airplanes 



THE RYAN FLYING OFFICE 

This cabin model, designed for business 
executives, is equipped with all appur¬ 
tenances foif transacting a day's work 
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will be as aut of date as the firms that 
had their salesmen traveling in buggiea 
when their competitors were using 
motor cars." 

Another use to which airplanes are 
readily adaptable is the delivery of 
equipment and parts required in a 
hurry. At least 20 oil companies are 
using airplanes for this purpose. Other 
industries also are finding the airplane 
invaluable in this type of service. 
When a machine breaks down, tying 
up a whole plant or department, ex¬ 
pense is a minor factor compared with 
the time lost in getting replacements. 
Several of the more progressive ma¬ 
chinery manufacturing companies 
maintain their own planes for quick 
delivery service. 

T OO much emphasis has been 
placed on the romantic and unique 
uses to which an airplane can be put, 
BO that many business men have over¬ 
looked the practical value of air 
transportation in daily work. The 
writer believes that five years from 
now, instead of 170 business firms 
owning airplanes, there will be thou¬ 
sands. The practicality of the “flying 
office" has been proved and about 20 
such planes are now in use by presi¬ 
dents and executives of large corpora¬ 
tions. Piloting the newer planes is 
much more simple than formerly. 

Just 100 years ago school trustees 
in an Ohio town refused the use of a 
school for a debate on the subject, 
“Is the Steam Engine Practical." The 
school trustees wrote, “If God had In¬ 
tended that His beings should go at the 
unholy rate of fifteen miles an hour, He 
would have so declared in Holy Writ." 
A few executives of business corpora¬ 
tions still assume somewhat the^same 
attitude toward the adaptation of air 
transportation to their businesses. 
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A Big Practical Problem for Science* 

What Will Be the Power Source of the Future, When 
the Coal Supply of the World Is Exhausted 7 
Photochemistry Offers One Possibility 


By PROF. F. M. JAEGER 

The Umvereity of Groningen, the Nether/ends 
Non’-remdent Lecturer in Chermatry at Cornell University 


I T il 3 a well-known fact, that, both 
for the biological processes in 
plants and animals as well as for 
the maintenance of human civil¬ 
ization, a continuous import of energy 
from outer space to our planet is neces¬ 
sary. The only source of energy that 
practically needs to be taken into ac¬ 
count in this respect, and which daily 
furnishes enormous quantities of en¬ 
ergy, is our sun. In whatever form we 
meet with energy on the earth, whether 
it be stored in coal or oil, or be immedi¬ 
ately available to us, as in the flowing or 
falling water, or in the winds, it can in 
all cases easily be understood that this 
energy has always its real origin in that 
of the radiation which the sun contin¬ 
uously emits in all directions into space 


snow fall, which in their turn feed the 
rivers, seas, and waterfalls. The dif¬ 
ferences in temperature and pressure 
in the earth's atmosphere that are 
brought about under the influence of 
the solar radiation are the causes of 
air-currents which give rise to the 
energy of the wind. The radiant en¬ 
ergy of the sun given out several hun¬ 
dreds of millions of years ago is now 
stored up in the form of chemical en¬ 
ergy in coal, after having been trans¬ 
formed and accumulated in the living 
vegetable cells of those far-off eras. 
Through the process of combustion, 
this stored-up chemical energy is used 
by us in our steam engines and gas 
motors of to-day. This stock of coal, 
and also of mineral oil, nowadays 



OowtMjr of Df. OharlM O. Abbot 


ABBOTS EXPERIMENTAL SOLAR COOKER 

Dr. Abbot, Secretary of the Smithsonian Institution, devised this cooker, installed it at 
Mount Wilson Observatory and cooked with it. The parabolic aluminum reflecting ^rface 
focuses the sun’s heat on a pipe which conducts hot oil to a reservoir. Cooking and baking 
temperatures up to 447 degrees, Fahrenheit, are obtained. The heat can be stored all night 


and some of which strikes the earth. 

If this radiation is absorbed, it will 
for the greater part be transformed into 
heat, which causes the water on the 
earth to evaporate, and thus gives rise 
to the migW formation of clouds. 
Inversely, the condensation of this 
water v apor is the cause of rain and 

•From the George Flther Baker Lecture, delivered 
l^^netl University* and reprinted by courtesy of 


represents the principal source of en¬ 
ergy that man utilizes for the produc¬ 
tion of mechanical power. 

There is no other source of energy 
on the earth the output of which can 
even distantly be compared ^th that 
derived from the two sources just men¬ 
tioned. We can safely say that practi¬ 
cally our whole need of energy is sup¬ 
plied by that foscdl stock of solar 


energy which is at present stored in our 
deposits of coal and oil. The necessary 
consequence of this is that we draw 
upon our energy capital to so great an 
extent that it must finally become 
exhausted, unless some way be found 
to replenish it by again accumulating 
this mighty solar radiation against the 
day when our stores of coal and oil will 
have been exhausted. 

The total quantity of coal on the 
earth seems not to exceed about 2000 
billion tons, of which at the present 
time about one and one half billion 
tons are used annually. This yearly 
consumption, however, is increasing so 
rapidly that our coal deposits will 
hardly be sufficient for another thou¬ 
sand years, a period that is very short 
in comparison with the length of the 
future existence of mankind on the 
earth, 

B ut the exploitation of the coal 
deposits that still remain will be¬ 
come impossible long before that time, 
both for technical and for economic 
reasons. Within a period much shorter 
than these thousand years, the ominous 
consequences of the present reckless 
demolition of our coal fields will make 
themselves seriously felt, for the simple 
reason that the coal must be extracted 
from ever deeper and deeper levels 
with consequent rapid increase of the 
cost of mining. 

The question as to w^hether it theri, 
will be possible to obtain the indispen¬ 
sable energy from other sources on 
earth must, so far as can now be 
judged, be answered in the negative. 
Again at the instigation of Sir William 
Ramsay, the possibility of such an 
eventual development of other energy 
sources w^as in 1910 seriously investi¬ 
gated in England by a number of com¬ 
petent men. On that occasion the 
possibilities were taken into account 
of making use of the ocean tides, of the 
internal heat of the earth, of the energy 
of the winds and waterfalls, of the 
kinetic energy of the earth's rotation 
and of its yearly motion in space, of 
the chemical energy of wood and 
peat supplies, and finally of the intra- 
atomic energy of the atoms of the 
elements. 

This official inquiry showed that the 
application of the internal heat of the 
earth, of the kinetic energy of the 
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earth's motions, of the energy of the 
winds, and the use of wood and peat 
supplies never would be of any signifi¬ 
cance for the solution of the problem 
in comparison to the enormous quanti¬ 
ties of energy yearly furnished by our 
resources of coal and oil. The energy 
that could be obtained by the disrup¬ 
tion of the atoms of our chemical ele¬ 
ments would be enormous in amount, 
but we need not further consider it at 
this time because in the opinion of our 
ablest scientists the practical accom¬ 
plishment of this objective will be 
achieved only in the far distant future, 
}f ever. 

The available water-power on the 
earth would, according to Engler, 
amount to about the energy of 70,000,- 
000 tons of coal annually; that is, to 
about 4 percent of the energy neces¬ 
sary every year. Of course, the total 
waW-power present on earth is much 
greater, but an appreciable part of it 
will probably never be available. 

A CALCULATION made in 1922 by 
Steinmetz seemed to indicate that 
the energy of the flowing water, corre¬ 
sponding to the yearly amount of rain 
in this country, would be almost 
equivalent to that of your yearly coal 
consumption. Spoehr, however, has 
emphasized that these calculations are 
totally theoretical, as a great part of 
that energy is inaccessible and the 
distribution of the remaining energy 
over such an extensive territory would 
meet with almost insurmountable diffi¬ 
culties. 

Therefore, in this respect, America 
is, for the time being, dependent in a 
large degree upon her own resources of 
coal and oil, of which the latter seems 
to be rapidly approaching final ex¬ 
haustion, notwithstanding the ap¬ 
parently reassuring fact that new 
sources of limited extent are frequently 
being developed. 

The possible use of the low and high 
tides of the sea has occupied the at¬ 
tention of various inventors since the 
15th Century. Indeed, the periodically 
alternating low and high ocean tides 
would furnish gigantic quantities of 
energy if it were only possible to use 
them for mechanical purposes in a 
not too expensive and complicated 
way. 

In recent times several solutions of 
this problem have been proposed, some 
of which have already found a practical 
application, although only on a rela¬ 
tively small scale, in France, in Eng¬ 
land, and in several places in Germany 
(Ditmarschen, Husum, Hull). The 
systems with two large communicating 
water reservoirs, instead of those with 
a single one, seem to be preferable, as 
they allow an uninterrupted action both 
day and night, even during neap tide. 
Their theoretical eflSciency, for a differ¬ 
ence in sea-level of about ten feet is, 
however, less than that <4 a system 
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with a single tank, and is not greater 
than about 12,400 kilowatts for each 
sea-tide and for each square mile of 
surface of the reservoirs, and in prac¬ 
tice this efficiency is appreciably di¬ 
minished by a number of uncontrollable 
factors, B3r for example, the irregulari¬ 
ties in the level-differences of the tides, 
to the square of which the energy out¬ 
put is proportional. 

Such a plant would be extremely 
expensive and its maintenance would 
be very costly. Consequently it could 
economically be operated only under 
very favorable local conditions. It is 
therefore probable that no satisfactory 
solution of the problem of the produc- 



GULF STREAM TEMPERATURES 

CrosB-eection of Gulf Stream through 
Straits of Florida, Cuban shore at right 


tion of energy in this manner is to be 
expected. 

Recently, however, there seems to be 
indicated another way of energy pro¬ 
duction from the sea, which, in my 
opinion, may become of high signifi¬ 
cance in the future. I refer to the ex¬ 
periments of G. Claude and P. Bouche- 
rot upon the utilization of the rela¬ 
tively small but very constant tempera¬ 
ture-differences that exist throughout 
the year between the sun-heated sur¬ 
face of the tropical oceans and their 
deeper layers, the temperature of 
which is kept at from 37 to 39 degrees, 
Fahrenheit, by the cold polar-sea cur¬ 
rents. 

I N 1913 your countryman Campbell 
pointed to the possibility of obtaining, 
mechanical or electrical energy by 
means of these very constant temper- 
xiture-differences, and in 1923 Roma- 
gnoli, Dornig, and Boggia made analo¬ 
gous propositions. It was, however, 
only recently that the well-known 
French chemist Claude and his collabo¬ 
rator Boucherot succeeded in giving 
experimental proof of that possibility. 
They were able to demonstrate that a 
small Laval turbine designed to be 
driven by steam within pressure limits 
ranging from 800 to 3 pounds per 
square inch can advantageously be 
driven by water vapor with tensions 


between only ^ and of a pound per 
square inch, corresponding to tempera¬ 
ture-differences between 77 and 44 
degrees, Fahrenheit, only. 

According to their calculations and 
experiments, a net output of 888,000 
foot pounds could be obtained from 
each cubic meter of water between 82 
and 39 degrees, Fahrenheit, if there be 
subtracted the energy that is necessary 
for pumping the cold and air-free water 
from the depths of the ocean to its sur¬ 
face. An installation of this kind hav¬ 
ing a capacity that effects the displace¬ 
ment of 85,300 cubic feet of cold water 
every second, would be able to produce 
400,290 kilowatts of electrical energy, 
this eflSciency being about 80 or 85 
times as great as that of a low and high 
tide plant of the same dimensions. 

In their provisional installation at 
Ougree-Marihaye, Claude and Bouche¬ 
rot recently demonstrated before a 
meeting of engineers that a turbine 
could be run by utilizing the slight tem¬ 
perature-differences of the water of 
the Meuse, ranging only from 82 to 
44 degrees, and that it could drive a 
dynamo with a capacity of 59 kilow’atts. 
The calculations by Boucherot of the 
necessary costs of installation seem 
undeniably to indicate that the prac¬ 
tical realization of this idea lies very 
probably within the limits of technical 
possibilities. 

T he question as to whether it would 
be possible to use our | present 
stocks of coal and oil in a more economi¬ 
cal way than is now usually applied is 
of high importance and has often been 
the subject of discussion and investi¬ 
gation. In the present exploitation 
of our oil fields, about three fourths of 
the oil remains in the soil. This needs, 
in.the future, to be recovered by some 
process suitable to the purpose. 

Even the continuous improvement of 
the steam engine, or its substitution by 
turbine or gas motor, can not eliminate 
the ominous fact that the greater part 
of the heat of combustion of the coal 
and oil wall, when thus used, always be 
wasted. At the present time it seems 
that the most effective way of limiting, 
as far as possible, this squandering of 
energy consists in the combustion of 
the coal at the mines themselves, and the 
iitimediate utilization of the heat of 
combustion for the production of high- 
tension electric currents. 

It is possible that some way may be 
found for transforming the potential 
energy of the coal directly into electri¬ 
cal energy, but experiments along this 
line have not yet met with practical 
success. None of the so-c&lled “fuel 
batteries" constructed for this pur¬ 
pose in the last decade can be con* 
sidered as being adapted to practical 
development, because their current 
efficiency, even at higher temperatures, 
remains in each case mdch top mJti& 
by reason of the unsatisfactory 
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action-velocity of the electrochemical 
processes going on in them. 

As the matter now stands, we can 
say that in answering the question as 
to how to make the future necessary 
energy production most completely 
independent of the fossil stocks of 
energy accumulated in former geolog¬ 
ical periods, we are chiefly confined to 
the mighty current of radiant energy 
that is flowing to us directly and con¬ 
tinuously from the sun. This quantity 
of radiant energy appears to be stupen¬ 
dously great, but it is now almost com¬ 
pletely lost by dissipation. Some 
data may give you a clearer under¬ 
standing of this fact. 


In the consideration of this question 
two points should be emphasized at 
the outset; first, the necessity of con¬ 
centrating and accumulating the solar 
energy supplied to large surfaces; and 
second, of absorbing this solar energy 
to the greatest possible extent. Ab¬ 
sorption must precede the transforma¬ 
tion of radiant energy into those other 
forms in which it can be used for our 
immediate purposes. After absorp¬ 
tion, the solar energy may be immedi¬ 
ately transformed into heat which may 
then be utilized in the usual manner 
for the production of mechanical work, 
or the radiant energy may be absorbed 
by special substances in which it seta 


mechanical work. We also know of 
other photochemical reactions in which 
a fraction of the absorbed radiant 
energy is immediately transformed into 
electrical energy. I will discuss these 
more fully later on. 

Let us first consider the other and 
simpler case of utilizing the solar en¬ 
ergy by first concentrating and absorb¬ 
ing it, and then transforming it into 
heat. 

Concentration of the radiant energy 
may be effected either by means of 
large lenses or by a system of mirrors; 
the absorbent heat-reservoir is placed 
at the focus. In actual practice, only 
systems of mirrors have been used. 


According to Langley s measure- up a *'photochemicar’ reaction and These are mounted on a light frame 
ments of the solar constant, each thereby produces a certain amount of which permits them to be easily ro- 
square meter of the earth’s surface chemical energy. The chemical energy tated, which is, of course, necessary 
receives, every hour, a quantity of can afterwards be changed into an- because they must follow the apparent 
radiant energy that is equivalent to other form of energy suitable for our use. motion of the sun in the sky. The 


1800 calories. If we re¬ 
gard the sun as limiting 
itself to an eight-hour work¬ 
ing day in tropical regions, 
it can be calculated that 
every square meter of the 
earth’s surface receives 
from the sun’s radiation a 
quantity of energy equiva¬ 
lent to the heat of com¬ 
bustion of 2.86 pounds of 
coal. For every square 
mile this is equivalent to 
7400 tons of coal, which 
means that the total an¬ 
nual amount of energy pro¬ 
duced throughout the world 
through the combustion of 
coal would be equaled by 
the radiant energy of the sun 
which, during a like period, 
falls upon a surface of only 
1275 square miles. The 
desert of Sahara has a sur¬ 
face of about 2,300,000 
square miles, and therefore 
annually receives a quantity 
of solar energy that is 
equivalent to more than 
1800 times that derived 
from the world’s total 
yearly consumption of coal. 

A t present this enor- 
. mous quantity of en¬ 
ergy is almost completely 
lost; only three percent of 
it is absorbed and \xsed by 
the living plants on the 



DR. CLAUDE AND HIS FAMOUS EXPERIMENT 

He first demonstrated the principle involved, on e laboralory 
scale, before the French Academy of Sciencea. Now lie la 
inatalling a full-scale plant in Cuba, at Matanzas Bay 


radiant energy concen¬ 
trated by these mirrors falls 
upon a metallic reservoir 
which is blackened on the 
outside and which contains 
some volatile liquid that 
shows a considerable vapor 
tension at relatively low 
temperatures. Ammonia, 
sulfur dioxide or certain or¬ 
ganic liquids of low boiling 
point are employed. 

A n example of this type 
. of installation is that 
devised by Shulz, in which, 
using sulfur dioxide, an out¬ 
put of about one horse¬ 
power was obtained for each 
square yard of surface of 
the absorbent reservoir. At 
the ostrich farm in Pasa¬ 
dena they have used, and 
perhaps still are using, a 
conical aggregate of mirrors 
of 32 feet diameter, in the 
focal line of which a steam 
boiler was placed. This de¬ 
veloped steam at a pressure 
of from 150 to 225 pounds 
per square inch after only 
one hour’s exposure to the 
sun, and the device was 
used for pumping water at 
the rate of about 2000 gal¬ 
lons per minute, and for 
driving a dynamo. 

It may be possible that 
in dry and tropical climates 


earth. Although this percentage is 
a very small one, the total quantity 
of radiant energy annually absorbed 
in this way over the whole solid sur¬ 
face of the earth still amounts to about 
15 times the yearly world consump¬ 
tion of coal. But the question arises 
as to whether and in what way it 
would be possible to caXch the enor¬ 
mous quantity of solar energy that 
now is dissipated every year, and to 
appbr it to the production of mechani¬ 
cal and Electrical energy. 


Nature has solved the latter prob¬ 
lem of utilizing the solar energy 
through a most remarkable photochem¬ 
ical process in which that mysterious 
laboratory which we call the ‘‘living 
vegetable cell” is involved. The plant 
utilizes the radiant energy of the sun 
to synthesize a large number of com¬ 
plicated chemical substances in its 
protoplasm. These compounds ac 
cumulate in the plant organism, and 
their stored chemical energy can later 
be employed for the production of 


this method of utilizing solar energy 
may be successful on a small scale, the 
cost of the equipment being compen¬ 
sated by the fact that the expense of 
operation is very low. But under less 
favorable conditions this device can 
never be expected to yield a satisfac¬ 
tory solution of the problem because 
it concentrates the radiant energy 
that falls on only relatively small sur¬ 
faces. The proposal of Claude and 
Boucherot offers much greater promise 
in this respect because it utilizes the 
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SCHEMATIC LAYOUT OF CLAUDE-BOUCHEROT PROJECT 

Water becomes steam at air temperatures if air pressure is sreatly reduced. Claude and 
Boucherot do this by condensing the exhaust from the turoine with cold bottom water 


energy that is accumulated over the 
immense surface of the ocean during 
long intervals of time. 

These considerations lead us to the 
conviction that the final solution of the 
problem must be sought rather in the 
utilization of specific photochemical 
reactions of the radiant energy. 1 in¬ 
tentionally use the word specific here 
because experience has shown us that 
the action of radiation upon chemical 
substances is highly exclusive in char¬ 
acter. The assimilation of carbon 
dioxide by plants is a well-known ex¬ 
ample. The radiation is here abso¬ 
lutely necessary for bringing about this 
reaction which goes on at ordinary 
temperatures, the living cell being able 
under the influence of sunlight and 
with the aid of its chlorophyll to syn¬ 
thesize a number of complicated sub¬ 
stances which we in the laboratory, 
in spite of the high development of 
synthetic chemistry at the present 
time, are able to produce either not at 
all or only with great difficulty, even 
when high temperatures and power¬ 
ful agents are employed. 

W E are still dependent, for the 
production of most of our foods 
and drugs, upon photochemical proc¬ 
esses that proceed under the influence 
of solar radiation in the plant cells. 
Although it seems possible, according 
to the expwments of Ciamician and 
Ravenna, tii^influence these processes 
within certain limits by special external 
stimuli, we really as yet have little un¬ 
derstanding of the true mechanism of 
these reactions. But the researches of 
Baly, which have shown that moist 
carbon dioxide may, in the presence of 
certain substances such as compounds 


of cobalt or nickel, be transformed 
through the influence of ultra-violet 
light into substances like sugar, have 
demonstrated that it is possible to 
produce, in the laboratory, compounds 
that are formed in the natural proc¬ 
esses of the living plant. 

No one as yet has succeeded in carry¬ 
ing on this photochemical synthesis on 
a large scale. It offers, however, an 
alluring prospect because, according to 
Brown’s investigations, if it is assumed 
that a quantity of solar energy equiva¬ 
lent to five calories will transform one 
liter of carbon dioxide into sugar, and 
if only 4 percent of solar energy during 
an eight hour day is assumed to be 
photochemically active, it would be 


possible in this manner to produce 874 
pounds of sugar every day by the uee 
of a tank having a surface of only one 
hundred feet square. This amount of 
sugar, besides its value as a nutrimenti 
would, if used as a fuel, be equivalent 
to about 154 pounds of coal It is ex¬ 
tremely doubtful, however, whether 
this method of utilizing solar energy will 
ever be brought to practical success. 

The remaining possible solution of 
the problem of utilizing the radiant 
energy of the sun for the production of 
mechanical work is the application of 
reversible photochemical reactions 
which proceed in such a manner that 
the absorbed radiant energy may be 
converted into a usable form such as 
electrical energy. If the reversibility 
of such photochemical reactions is 
nearly quantitative in character, the 
photosensitive system of substances 
will then, in respect to solar radiation, 
play a r6le analogous to that of the 
lead accumulator in respect to electric 
energy. We might term such instru¬ 
ments “radiation accumulators”; they 
would be exposed during the day to the 
solar radiation which would cause a 
certain photochemical reaction, and 
then at night when left in the dark this 
reaction would reverse, the materials 
would return to their original condi¬ 
tion, and the radiant energy absorbed 
during the day would be set free and 
stored up for mechanical uses. 

I T has long been known that such 
reversible photochemical processes 
really exist. For example, if a solution 
of mercuric chloride and ferrous chlo¬ 
ride in water is exposed to light radia¬ 
tion, a reaction takes place in which 
certain amounts of mercurous chloride 
and ferric chloride are formed, a chemi¬ 
cal equilibrium between the four salts 
being finally reached. If now this 
solution is placed in the dark, the sub- 
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GLAUDB-BOUCIfEROT HIOJECT NOW UNDER WAY IN CUBA 
aeiayed tfte project In tne drawing both vertical and hf^ontnl scalea are the 
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SECTION OF TUBING READY FOR INSTALLATION. CLAUDE PROJECT 


The tubing is made of Number 7 gage sheet iron, Is corrugated, very flexible, and light. 
The cold bottom water will be warmed only one degn^e in the pipe, it is est.mated 


stances will revert to their original 
form, and during this inverse reaction 
the radiant energy absorbed will be 
completely set free in the form of 
electrical energy. It is possible to ob¬ 
tain a tension of 0.17 volt by means of 
such a photochemical cell; consequently 
a dozen such cells joined in series will 
yield the voltage furnished by an or¬ 
dinary lead accumulator cell. 

again, such a photochemical cell 
Jy can be made by placing two 
platinum electrodes to an acidulated 
solution that contains potassium iodide 
ind ferric chloride. When this cell 
stands in the dark, ferrous chloride and 
a certain amount of free iodine will be 
formed, the iodine remaining dissolved 
in the excess of potassium iodide. On 
exposing this cell to the action of light, 
the chemical equilibrium is displaced 
in the opposite direction, and potas¬ 
sium iodide and ferric chloride are re¬ 
generated. As with the previous cell 
the absorbed radiant energy is set free 
as electric energy. 

Another remarkable example of a 
phenomenon of this nature is described 
by Rigollot. Two plates of red copper, 
each of them superficially covered with 
a thin layer of coprous oxide, are placed 
in a saturated solution of sodium 
chloride. If now one of these plates is 
exposed to light radiation and the other 
is kept in the dark, an electric current 
passes through the wire that connects 
the two electrodes. This current con¬ 
tinues as long as the exposure lasts. 
The whole system returns to its origi¬ 
nal state in the dark. If the other 
electrode is illuminated, the electric 
current flows in the opposite direction. 

These various experiments furnish 
definite proof that it is possible to con¬ 
vert radiant energy into electrical 
energy by means of reversible photo¬ 
chemical processes. 


There is, however, one great draw¬ 
back to the practical application of 
such a method, and that is the very 
low intensity of the electrical current 
that is produced. The electrical work 
that can be done, which is a product of 
the voltage and current intensity, is, 
therefore, in all cases only extremely 
small. The explanation lies in the fact 
that the reversible transformations 
which take place in these cells are char¬ 
acterized by very small reaction veloc¬ 
ities, and consequently the energy that 
is carried off can not be resupplied by 
the photochemical reactions with suffi¬ 
cient rapidity. The photochemical 
effect appears in general to be the 
strongest in those cases of reversible 
processes in which the oppositely di¬ 
rected reactions are slowest, and be¬ 
cause of this fact, some investigators 
are inclined to doubt whether the utili¬ 
zation of such radiation accumulators 
can ever be of practical value. This 
opinion may, however, prove to be 
unduly pessimistic. 


The construction of such cells is 
wholly a problem of reaction-kinetics. 
If it should prove possible to devise 
radiation accumulators or Volta-cells 
in which reversible and very rapid 
photochemical changes take place when 
radiation of such wavelengths as are 
contained within the solar spectrum is 
employed, the problem of using solar 
radiation as a source of energy might 
be regarded as definitely solved. 

We are, however, still far distant 
from this goal. Photochemistry is still 
in its infancy and it has not yet out¬ 
grown the stage of mere empirism. * It 
is quite possible, however, that when 
man’s existence becomes seriously men¬ 
aced because of a shortage of energy, 
photochemistry will rescue him from 
his distress. 

The protection of mankind from this 
danger rests chiefly upon the physicist 
and the chemist, and they must ever be 
on the alert to find solutions for these 
intricate problems that involve the 
very existence of our race. 


Power Alkk\uy Utiuzkd 

Prn-enl of Percent of 

Horse j)ower World Available i*o\\kr 

Totals Being Used KxihtiNa 

Power Already Utilized 

Percent of Percent of horsk- 

HoiscpoNVcr World AvaOable vower 

Totals HcinRUticd kvistin*. 

Germany . 

Great Britain 

Prance . 

Norway & Sweden 

Switzerland. 

Spain. 

Italy. 

Russia in Europe. 
Rest of Europe... 

1,100,000 

250,000 

2,100,000 

3,200,000 

1,400,000 

1,000,000 

1,800,000 

100,000 

1,000,000 

3.6 
0.8 
6.9 

10.7 

4.6 

3.3 
6.0 
0.3 

3.4 

55 

29 

26 

17 

18 
23 
47 

6 

10 

2,000,000 

850,000 

8,000,000 

19,000,000 

8,000,000 

4,400,000 

3,800,000 

2,000,000 

10,100,000 

Argentine 

Rest of America 

30,000 

300,000 

0.1 

1.0 

0.6 

1.3 

5.000,000 

23,100,000 

America 

14,400,000 

47.7 

12.0 

120,000,000 

Siberia . 

China . 

Dutch Indies 
Japan , . . 

New Guinea . 
British India . . 
Rest of Asia 

90,000 

80,000 
. 3,000,000 

400,000 

0.3 

0.3 

10.0 

1.3 

0.2 

0.5 

21.0 

6.0 

51,000,000 

20,000,000 

15,000,000 

14,000,000 

10,000,000 

7,400,000 

5,700,000 

Europe. . 

12,000,000 

39.6 

21 

68,200,000 






Asia 

3,600,000 

11.9 

3.0 

123,100,000 

United States ... 

. 10,000,000 

38.0 

29 

36,000,000 






Canada. 

8,200,000 

10.6 

12 

26,000,000 

Africa 

20,000 

0.1 

0.01 

190,000,000 

Brasil. 

400,000 

1.8 

1.6 

26,000,000 

Australia .... 

200,000 

0.7 

3.0 

6,500,000 

Mexico. 

600,000 

1.7 

8.0 

6,000^000 

World Totals. 

. 30.000,000 

100% 6%* 

497,900,000 


irriMrtM*/MtfiMl 

STATISTICS OF THE WORLD’S DEVELOPED 


and UNDEVELOPED WATER POWER 


TK» table ahowa that the world is aalng only 6 percent of it* poten- 
dw water pow^. Yet If evhry available nydrauUc boreopower were to 


be used, the total would only equal half the present installed power 
from all sources in the United States alone. Water power is inadequate 
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Exceptional Mastodon Bones Found 

HE skeleton of a mastodon has just 
been unearthed in the village of 
Walnut, Indiana, and has been presented 
to Field Museum of Natural History, 
Chicago, by William and T. Bower, owners 
of the land upon which it was found. The 


The advantages claimed for the new sub¬ 
marine patcher are great speed in emer¬ 
gency operations, and ease of handling 
under water. The method now in use re¬ 
quires a comparatively slow-working air 
drill, dragging many feet of cumbersome 
hose behind it. The new tool drives a steel 
stud, three and one half inches by one half 
inch, through a half-inch steel plate at a 
single blow. It makes no noise, and com¬ 
plete safety for the operator is claimed. 

In a navy yard test, a torpedo flask with 
a hole ten inches in diameter in its side was 
lowered into the water. A diver went down 
with a submarine patcher and a steel plate 
big enough to cover the hole. He fastened 
the plate in place with eight studs in al>out 
90 seconds. 

Further possible emergency uses for the 




P. H. Yoder, a contractor of Argos, 
Indiana, with skull and other 
bones of mastodon he discovered 

skeleton was discovered by P. H, Yoder, 
local contractor, and his crew, while exca¬ 
vating an open ditch on the Bower farm. 

Prof. Elmer S. Riggs supervised the ex¬ 
cavation of the bones, which are probably 
between 26,000 and 100,000 years old. 
Included in the remains obtained are the 
giant beast’s skull, tusks, teeth, jaws, and 
what are believed to be more than half of 
its body and leg bones. The find is re¬ 
garded by museum authorities as ex¬ 
tremely important, as it is seldom that 
such nearly complete specimens of these 
great creatures of the dim past are found. 
The new bones will provide a more nearly 
complete skeleton of an individual than 
any previously obtained. 

Skeletons of mastodons and mammoths 
are not rare; in fact it is commonly stated 
that every marsh or nearly every marsh 
conceals at least one such skeleton. Never¬ 
theless finders of similar remains are al¬ 
ways urged to notify qualified scientific 
Institutions, giving them the opportunity 
to investigate, as any find may turn out to 
have unexpected importance. 


Holes in Submarines Patched 
Under Water 

A new device for quickly patching 
holes in disabled submarines under 
water has been "tested by United States 
Navy officials and pronounced successful. 
The device looks something like a pneu¬ 
matic hammer, but employs charges of 
high explosive to drive steel studs through 
the shell of the sunken vessel, fastening 
an emergency patch over the rent. It is 
the invention of Robert Temple, of Denver. 


To illustrate how cheaper amateur 
movies'* are made—enlarged film 

now tool have been pointed out. It is 
possible to drive hollow studs as well as 
solid ones with it, and through such tubes 
water, liquid foods, and air could be sup¬ 
plied to men trapped within disabled sub¬ 
marines. The ends of threaded studs could 
be secured with nuts, thus making it pos¬ 
sible to attach lifting cables at exactly the 
points desired by the commander of a 
salvage crew .—Science Service, 


Cheaper Amateur Movies 

A ROLL of 16-millimeter film, such as 
is used in standard amateur motion 
picture cameras, costs six dollars for a 
length of 100 feet which, when projected, 
gives a screen picture of only four minutes. 
A similar roll of film used in a new camera, 
the Homovie, which was recently announced 
by the Kodel Electric and Manufacturing 
Company, will give 16 minutes of pictures 
when projected in the Homovie projector. 
Besides this lower cost, the Homovie 
equipment has the advantage of eliminat¬ 
ing frequent loading of the camera. 



With the new camera, four picture images 
are made in each ‘"frame” where only one 
picture is made with other cameras These 
are taken in a sequence that will give a 
cross-wise projection as well as a length¬ 
wise projection. The sequence of the 
quarter “frames” are: forward, to the left, 
forward, to the right, and repeat. This is 
best shown by the accompanying illus¬ 
tration. 

Since it is obvious that with a unit 
length of, say 100 feet, of standard 16- 
millimeter film, four times as many pictures 
may be made when using Homo\de equip¬ 
ment as may be made with old style ama¬ 
teur movie cameras, it will be seen that the 
new equipment reduces the cost of amateur 
movies 75 percent. 


Electric Cableway Spans Western 
Canyon 

IIJIGH up in the western mountains, 
^ near the little town of Camino, Cali¬ 
fornia, the largest electric cableway in 
this country spans a canyon a half-mile 
wide. This cableway, recently completed 
for the Michigan California Lumber Com¬ 
pany, carries lumber from a loading point 
on one side to the mill on the other. Be¬ 
cause of the heavy weights, high speed, 
and long distance involved, the installation 
is one of the most outstanding of its type. 

The cableway is operated by electricity, 
complete equipment for the purpose being 
supplied by the General Electric Company. 
A single loaded carrier, carrying a rail car 
loaded with a maximum of 24,000 pounds 
of sawed lumber—a maximum gross weight 
of 29 tons—passes to and fro between the 
two loading terminals on opposite sides of 
the canyon. The distance between termi¬ 
nals is 'approximately 2700 feet, the depth 
of the canyon is 1200 feet, and the maxi¬ 
mum speed of operation is 1800 feet per 
minute, or a little over 20 miles per hour. 
The carrier makes a round trip in something 
over six minutes, including the three and 
one third minutes required for loading and 
unloading. The equipment is capable of 
handling this cycle continuously. 



and conti 
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Four steel cables, each two ibches in 
diameter, support the carrier which runs 
on 32 wheels. The traction rope is endless 
and is one inch in diameter. 

The electric equipment consists, princi¬ 
pally of two 226-horsepower, wound-rotor, 
intermittent duty, hoist motors, operating 
mechanically and electrically in parallel, and 
controUcd through suitable primary and 
secondary magnetic contactor panels. A 
single manually operated master controller 
governs both motors. The two motors are 
geared to two large sheaves, each eight feet 
in diameter, which engage the traction 
rope. Each motor is equipped with a 
motor-mounted brake. Momentarily the 
two motors are able to exert a combined 
output of 800 horsepower and, for short 
periods, most of this capacity is required. 

Stopping the carrier at either terminal is 



Demonstrating the new cathode- 
ray television set with which large 
audiences may be entertained 


normally accomplished automatically, in 
four graded steps, by means of a geared 
limit switch. After being so stopped at 
either end, the carrier is brought to the 
final position. This requires accurate 
spotting, in order to roll off the loaded 
rail car, and the final spotting is done by 
an operator located at each terminal, 


through the use of an ‘Inching"' push 
button. 

The motors and power plant are located 
at one side only of the canyon, and the 
carrier is started and accelerated by the 
operator at the main master switch located 
on the motor or power side of the canyon. 
The necessity for inching the load to its 
final position on either side of the canyon 
by operators located on either side, 2700 
feet apart, made it necessary to provide for 
the transfer of control back and forth 
across the canyon, with a red and green 
signal light system and proper interlocking 
of control circuits for safety reasons. 

The entire equipment operates under 
both overhauling and motoring loads at 
different times during the cycle ot opera¬ 
tion. For example, as the 29-ton loaded 
carrier descends into the sag of the support¬ 
ing cables—approximately 135 feet at the 
middle of the span—the motors act as 
generators for the purpose of limiting 
speed. At other times, when ascending 
into the terminals, maximum motoring 
power is required. 

The cableway is also used, on occasion, as 
a man carrier, as it is often necessary to 
transport men across the canyon during 
operations. 


Cathode-Ray Television Receiver 
Developed 

T elevision which can be viewed by a 
room full of spectators rather than by 
only one or two, was announced recently 
by Dr. Valdimir Zworykin, research engineer 
of the Westinghouse Electric and Manu¬ 
facturing Company. The use of a cathode- 
ray tube as a receiver gives this new type 
of television many advantages over the 
well-known scanning-disk method of visual 
broadcasting. 

The cathode-ray television receiver has 
no moving parts, making it more easily 
usable by the rank and file of the radio 
audience. It is quiet in operation, and 
synchronization of transmitter and receiver 
is accomplished easily even when using a 
single radio channel. 

Another advantage is that, using a 
fluorescent screen, the persistence of the 
eye's vision is aided and it is possible to 
reduce the number of pictures shown each 
second without noticeable flickering. This 
in turn allows a greater number of scan¬ 





Dr. Zworykin and his cathode-ray 
tube used in a television receiver 


ning lines and results in the picture being 
produced in greater detail without in¬ 
creasing the width of the radio channel. 

The apparatus described by Dr. Zwory¬ 
kin is now being used in experimental form 
in the research laboratories in East Pitts¬ 
burgh. A number of similar receivers are 
being constructed in order to give the 
system a thorough field test through 
station KDKA, which already is operat¬ 
ing a daily television broadcast schedule 
with the scanning-disk type of transmission. 

The pic?tures formed by the cathode-ray 
receiver are four by five inches in size. They 
can be made larger or brighter by increasing 
the voltage used in the receiver. 

Dr Zworykin developed an entirely new 
type of cathode-ray tube for his receiving 
apparatus which he calls a “kinescope." 
In this tube a pencil of electrons is bom¬ 
barding a screen of fluorescent material. 
The pencil follows the movement of the 
scanning light beam in the transmitter 
while its intensity is regulated by the 
strength of the impulses received from the 
transmitter. The movement of the scan¬ 
ning beam—consequently of the cathode- 
ray pencil itself- are so rapid that the eye 
receives a perfect impression of a continuous 
miniature motion picture. 

A reflecting mirror mounted on the re¬ 
ceiver permits the picture to be observed 
by a number of spectators. 

This condensed description of the meth¬ 
ods used by Dr. Zworykin to effect tele¬ 
vision transmission can give only an idea 
of the possibilities of the new system. To 
the radio public it means, when perfected, 
a means of television which will be simple 
to operate because it has no scanning disk 
or other moving mechanical part. The 
receiver will operate in silence, offering no 
interference to sound broadcasts. 

To the radio engineer the invention is 
important for the same reasons and be¬ 
cause it will not be wasteful of radio wave¬ 
bands. This is because the transmitter and 
receiver can be synchronized using but one 
channel. 


Mice Have Hereditary Twisted Noses 

WISTED noses "run in the family" 
of a strain of house mice discovered by 
Dr. Clyde E. Keeler of the Harvard Medi¬ 
cal School and reported to the National 
Academy of Sciences, Washington. He 
found, upon dissecting some of the sped- 
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> OortrMiir JV«* yprh Tm»* 

After over a year of preparation, durinit which his expedition had been in 
constant touch with the world by radio, Commander Byrd, accompanied by 
Bemt BSlchen, Harold June, and Captain Ashley McKUnley, made a successful 
flight from Little America to the South Pole, November 28-29, 1929, over the 
route shown. He is' continuing his explorations of the Antarctic 


mens, that the peculiarity is due to the 
shortening of one of the nasal bones, while 
the other bone grows to normal length. He 
mated one of the apparently normal 
brothers of a twist-nosed mouse to a 
normal wild mouse, and among the off¬ 
spring found one with a twisted nose; but 
it slewed to the right instead of to the left 
as in the original find. This “left-nosed" 
mouse, paired with an apparently normal 
litter mate, produced one male offspring 
with a straight but notably short nose. 
Upon examination it was found that both 
of its nasal bones were shortened.— Science 
Service. 


Russia Makes Syrup Out of 
Watermelons 

W ATERMELONS instead of cane 
will be the raw material used in a 
new syrup factory recently established at 
Stalingrad, fromerly Tzaritzin, on the 
Volga. The product, known as “nardek" 
has long been made by a crude hand proc¬ 
ess, and is so popular that bee-keeping 
has practically disappeared from the 
region where it is used. The better 
grad(is of the syrup are used in cooking 
or confectionery, and the poorer grades in 
the manufacture of alcohol.-Science 
Service. 


WhatB 5 Td *8 South Polar Flight Means 

TN a special message to the New York 
^ Times relative to Commander Richard 
E. Byrd’s notable flight to the South Pole 
from Little America, and return, on 
Thanksgiving Day, November 28, 1929, 
the National Geographic Society forecasts 
many valuable results. 

“Data gathered by the Byrd expedition 
will doubtless fill in many blank spots in 
regard to the Antarctic continent," said the 
message. “This will be most evident, per¬ 
haps, cartographically. From the mosaic 
maps made photographically from the 
plane during the dash to the pole, it will 
be possible to prepare maps in considerable 
detail definitely tieing the previously 
known areas of the southern hemisphere 
to the South Pole. 

“To aeronautics, the expedition has 
already added much needed data in re¬ 
gard to the operation of airplanes and the 
behavior of metals and lubricants under 
conditions of extreme natural cold. Ad¬ 
ditional data in this connection was doubt¬ 
less obtained on the final dash to and from 
the pole. 

“Careful meteorological observations 
have been carried on by the expedition 
during its long stay at Little America, its 
sled trips and supplemental flights, and on 
the, polar flight itself. Antarctica has been 
looked upon as a weather breeder for South 
America, South Africa, New Zealand, and 
Australia, and in a sense for the entire 
southern hemisphere. The detailed mete¬ 
orological data to be brought back by the 
expedition may make possible more accu- 
ate weather forecasting for the w hole world. 

“In the radio field Commander Byrd has 
made history. He is the only man to have 
sent radio messages from both the North 
Pole and the South Pole. Throughout the 
stay of the party at Little America, radio 
conditions have been closely studied, and it 
is probable that the data collected may 
lead to the solution of stubborn scientiffc 
problems," 

Since the above was written, Byrd has 
been ipade a Rear Admiral, retired. 
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This 

Bank Directors’ room 
is paneled in 

PRESDWOOD 


Typical of the beautiful finish which can be given 
to the perfect smooth surface of Presdwood. 
Directors* room in the Security Savirtgs and Loan 
Company Buildings Cleveland. Finish applied 
by Cuyahoga Lumber Company of that city. 


The beautiful grain effects of matched veneers are re¬ 
produced so perfectly on Masonite Presdwood that even 
experts often think it is the natural wood. More conven¬ 
tional finishes can also be applied to this grainless board 
—quickly and at low cost—with brush or spray gun 
Presdwood is used in hundreds of products. Its 
smooth surface takes any finish. Its minutely fibrous 
character effects a perfect bond with either paint or 
lacquer. Its hardness and strength make the completed 
article almost immune from hair-line finish cracks. 

Does not crack or splinter 
Hundreds of industries have adopted Presdwood for 
its freedom from cracking, splitting and splintering, 
its great resistance to moisture, and because it nevei 
warps when properly handled. Where quality articles 
must be built at low cost, thousands of identical 
Presdwood parts are turned out by band saw, milling 
machine or punch press, for this graifiless wood board 
is easily handled on any woodworldng machine. 


Presdwood is used in everything from tiny toys to 
motor truck bodies. It panels ice boxes and builds incu¬ 
bators. It makes strong specialty shipping containers for 
fragile articles, smooth packing cases for delicate silks. 
It fashions decks of fast hydroplanes; makes weather- 
resisting road signs, strong partitions and light shelving. 

Lines concrete forms 

Presdwood is used to line concrete forms, for contrac¬ 
tors find that this grainless wood saves them thousanda 
of dollars in labor costs, facilitates making, erecting and 
wrecking forms, speeds up the work where time means 
money, and produces a perfect, smooth surface unmarred 
by grain and knot marks. 

Eighty of the many interesting uses for IVesdwood 
are listed in the Presdwood booklet which is sent. Free, 
to any manufacturer, builder, or home mechanic. Your 
copy will be mailed on receipt of the coupon. 
MASONITE CORPORATION 
111 West Washington Street, Chicago, Illinois 


r“-———-—— -1 

{ MA80inTsC0BK>RAT10N,I>«pt. £- 2,111 W. WwWiHBon St.. IIL | 

I Fleat^ send me. Free, a sample of Masonite rresdwood and the | 
I Presdwood booklet ^ j 

I Name. ......... 1 ...—- i 

I Addrtss ....—----—.— I 

j ©jy. .. State -- { 



KAMnnrs 


PRESDWOOD 

ie Ute Ktokant ef 

STRDCniRAl mtUlAXlOlf 
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Learning to Use Our Wings 

Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

In charge, Daniel Guggenheim School of Aeronaut ion, New York University 


Junkers “G-38” 

UITE recently the Junkers G-$8 made 
a successful trial flight at Dessau, 
Germany, flying for half an hour at an alti¬ 
tude of 1500 feet. The GSH is undoubtedly 
one of the largest land planes ever built, 
and it shows two distinct tendencies which 
are apparently in the minds of airplane 
constructors all the world over—increase 
in size and the gradual evolution of the air¬ 
plane to the simplicity of a flying wing. 

Exact performance data are not avail¬ 
able as yet. It is quite clear, however, that 
the G-SH is intended to carry 40 passengers 
(and not 100 as reported in some papers) 
with a fairly long range, is powered with 
four engines of 600 horsepower each, and 
has a wing spread of 137 feet. 

The wing construction is of the usual 
Junkers type; that is, braced entirely in¬ 
side the wing, and tapering from root to 
chord, so that the wing is deepest and 
strongest at the root where the main 
stresses are to be found. With an in¬ 
crease in size of the wing, it is naturally 


possible to approach the ideal of the '‘fly¬ 
ing wing.** The depth of the wing at the 
root is between three and four feet. This 
allows the 12-cylinder engine, with two 
banks of six cylinders in V-form, to be en¬ 
tirely enclosed, with the only projection 
in the form of a streamline boss which 
covers the extended shaft to the propellers. 
Also, with the increase in size of the wing, 
the depth of the wing becomes an impor¬ 
tant fraction of the fuselage depth. Even¬ 
tually, the fuselage will merge into the 
wing, or the wing merge into the fuselage, 
whichever way you wish to look at it. 

American experience has shown that 
when a propeller is mounted ahead of the 
leading ^ge of a thick wing, it is blanketed 
and loses much of its efficiency. This un¬ 
doubtedly explains why the propeller 
shaft has been extended so far forward in 
the Junkers’ planes. 

Looking at the photograph of the G~38 in 
flight, we note that the two inboard pro¬ 
pellers are four-bladed, and the two out¬ 
board propellers are two-bladed. Since 
four-bladed propellers are less efficient than 


two-bladed propellers, it may be asked why 
this combination has been adopted. The 
reason probably is that a four-bladed 
“prop** needs less diameter for a given 
horsepower and this allows the propellers 
to be brought a trifle closer to the center 
line of the airplane. 

The front view of the G^SS shows that 
there are two radiators for each engine, 
mounted under the wing and capable of 
being drawn into the wing when less cooling 
is required. There is one great advantage 
to the use of water-cooled engines for large 
planes as compared with air-cooled engines. 
On very large machines, the water-cooled 
engine can be housed so as to leave the 
airfoil undisturbed. This would obviously 
be impossible with air-cooled engines. 

As planes increase in size, the question 
arises as to whether the pilot will have 
enough strength to operate the controls. 
Naturally the airplane constructor wants to 
stave off as long as possible the day when he 
must use servo motors, either hydraulic or 
electric, to operate the controls, since this 
means increase in cost and complexity. 
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America is sweeping aside obso¬ 
lete methods and machines. 

Machine buyers and builders have 
found a modern symbol of pro¬ 
tection for production, freedom 
from friction, extended machine 
life, preserved alignment, reduced 
maintenance costs ... they have 
found it in “Timken Bearing 
Equipped.” 

To all industry it means that all 
loads, whether all radial, all thrust 


or a combination of both, are 
capably carried by I'imkcn,— 
one bearingthat does all things well. 

Years of pnxjf have brought recog¬ 
nition to this exclusive combina¬ 
tion; Timken tapered construction, 
Timken POSl TIFELY^LIGNED 
ROLLS and Timken-made Steel. 
So “Timken Bearing Equipped” 
sweeps on as the universal stamp 
of approval 'm a national program 
of modernization. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


TlMKENSr BEARINGS 

O T\» Tlalecn KoDtf Brarinc Co. ^ 
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The way to avoid this undesirable con¬ 
tingency is to pay more and more atten¬ 
tion to the balancing of the control sur¬ 
faces. The ailerons of the Junkers M8 
are hinged on points well behind the lead¬ 
ing edge of the ailerons, the hinge points 
being supported by a series of arms 
mounted at the rear of the wing structure 
proper, and above the aileron. There is 
also a pronounced slot between the wing 
and the ailerons, which helps to reduce the 
turning moment of the ailerons and to im¬ 
prove their elTectiveness at alow plane 
Speeds. Both the elevators and the cen¬ 
tral rudder seem to be balanced in the same 
way as the ailerons. 

Nothing illustrates the size of the G-38 
so well as the view of the tail surfaces. 


by such an arrangement. It will be further 
seen from the photograph of the landing 
gear that the wheels are mounted at the 
end of a bridge-like truss, which is con¬ 
nected at its center to the shock-absorbing 
system. The truss is hinged at its center, 
so that the wheels can pivot about their 
common center, with shock-absorber cord 
keeping their pivoting motion within rea¬ 
sonable limits. This feature should be 
particularly useful when landing or taxying 
on rough ground. 

European countries seem to be very 
slow in adopting the use of wheel brakes. 
In the G-SS brakes are used, and with suc¬ 
cess. It is remarkable that the German de¬ 
signers still employ rubber as their sole 
means of shock absorption. The oleo land- 


cooled engine, reduces the air resistance of 
the engine considerably. Third: The in¬ 
creasing use of geared-down engines. The 
piston speed of the engine has been steadily 
increasing by the use of higher revolutions 
per minute, and this has been perhaps the 
main reason for the light weight per horse¬ 
power now obtainable. Unfortunately* 
very high revolutions per minute of the 
propeller do not co-ordinate well with the 
moderate speeds of commercial planes. 
Hence gearing down becomes imperative 
for the sake of greater propulsive efficiency. 

In aerodynamics, the direction of prog¬ 
ress has been largely in the elimination of 
head resistance, by the use of the Venturi 
cowling, retractible landing gear, fairing-in 
of wheels with so-called “trousers,** and so 


When compared to the size of the three ing gear has proved so successful in the 
men in our photograph, it can be seen that United States, that it seems curious that 
the tail surfaces are as large as the wings the practice should not be followed in 
of many an airplane. Germany. 

A “wrinkle** in design is the careful way -- 

in which the control horns are enclosed in Proilress of the Year 

a fairing. • i 

There is one great advantage in multi- nP'HE American Society of Mechanical 
engined planes - the greater reliability of ^ Engineers comprises some 12,000 or 
the power plant as a whole. In the (}^38 more members and is sponsor for a number 
this reliability is further increased by the of divisions which cover the widespread 
fact that the mechanics can get at the en- and varied field of mechanical engineering, 
gines in flight, since these engines are en- Its aeronautic division presented at the 


MILEAGE AND 

TRAFFIC STATISTICS FOR PRIVATELY OPERATED AIRMAIL 

ROUTES 

WITHIN THE U. S. A.. FOR 

YEAR ENDING JUNE 30. 

1929 j 

Month (all routes) 

Length of 
routes, 
miles 

Miles of 
service 

actually flown 

Total weight 
of mails 
dispatched, 
pounds 

Amount | 

paid to 1 

contractors j 

July, 1928 

August. 1928 

. 12 021 

653,883 

214,572 

$445,238 41 1 

11 977 

731,714 

419,357 

821 005 01 ! 

September, 1928 

11,977 

749,156 

423,838 

843,691 44 ' 

October, 1928 

12.169 

784,663 

465,688 

915.998 56 

Novemt^r, 1928 

12 504 

731,027 

425,405 

851,390 06 

Decem^r, 1928 

13 791 

891,811 

541,632 

1.094.782 54 

January, 1929 

14,060 

795,293 

488.709 

955.114 33 

February, 1929 

14.060 

778.329 

434,260 

865 042.52 ' 

March 1929 

14.264 

912.760 

524.537 

1,047.657 78 j 

Apnl. 1929 

May, 1929 

June, 1929. 

14.400 

885.737 

508.672 

1.003,718 32 ; 

14,334 

1,135,953 

588,428 

1 160.089 23 1 

14,345 

1,148.403 

598.494 

1,161.461.00 

Totals 

159,902 

10 198,729 

5.633.592 

$11,165,189 20 


on. 

Another modern tendency in ^lirplane 
design is to use wings of constant center of 
pressure. The ordinary wing has an un¬ 
stable center of pressure motion. When 
the airplane pitches down by the nose, the 
center of pressure moves back and the 
nosing-down tendency is aggravated. When 
the airplane noses up, the center of pressure 
moves forward and the nosing-up tendency 
is increased. The horizontal tail surfaces 
are used to provide stability and to coun¬ 
teract the instability of the wing itself. 

With the trailing edge of the main wing 
slightly turned up, it is possible, without 
much sacrifice in lift or efficiency, to secure 
a stable ('enter of travel. It is then 
possible to reduce appreciably the area 
of the tail surfac(3s, and also to reduce the 
weight of the wing. If there is pronounced 
travel of the center of pressure, then the 
front spar carries most of the load at one 
time, and the rear .spar at another time. 
With the constant center of pressure it is 
possible to make the front spar do most of 
the work, and to lighten the rear spar ac¬ 
cordingly. 

Another device which is receiving favor¬ 
able attention is the floating-tip aileron. 
Here the aileron is placed beyond the tip 
of the wing itself, and is free to adjust 
itself so as to lie always in the wind. The 
control of the ailerons is, as usual, by 


closed in the wing. There is a small hand- 
operated trolley in the wing. The mechanic 
can climb into the wing from the fuselage 
and rapidly propel himself to any engine 
which may need attention. 

The landing gear is particularly interest¬ 
ing. As planes get larger and larger, the 
question of the wheels becomes serious. 
Instead of having four wheels strung along 
the span of the machine, the designers 
have used two wheels in tandem on each 
side of the fuselage. The head-on resist¬ 
ance of the wheels is somewhat reduced 


December annual meeting of the society 
an authoritative report on the year's prog¬ 
ress in aeronautics. 

In the engine field there were three 
interesting tendencies. First: The use of 
ethylene glycol (Prestone) as the cooling 
medium instead of water. The boiling 
point of this chemical being so much 
higher than that of water, it is possible to 
use much higher jacket and radiator tem¬ 
peratures and thus reduce the size of the 
radiators. Second: The use of the Ven¬ 
turi cowl, which, placed around the air¬ 


lateral movement of the stick, but because 
the ailerons lie normally in the wind their 
effectiveness is not reduced at high angles 
of incidence of the main wing. 

We reproduce two tables taken from the 
same progress report. One gives mileage 
and traffic statistics for privately operated 
mail routes. This shows a rapid and 
steadily growing increase in the number of 
miles flown and the amount of mail carried. 

The other table shows that the United 
States now leads the world in scheduled 

(Please turn to page 166) 


AIR TRANSPORT MILEAGE OF THE WORLD OPERATIONS OF SCHEDULED SERVICES IN AIRPLANE-MILES 


Australia. 

Austria 

Belgium 

Canada. 

Columbia. 

Cjcdchoslovakta 

Denmark 

France. . 

Germany 

Great Britain. 

Italy. . 

Mexico. 
Netherlands. 
Poland. ... 

Soviet Russia.. 

Sweden.. 

Switxerland. .. 
United States.. 


2.015,000 

842.986 

717,000 


56,000 

2,115.000 

885,881 

943.000 


1,828.354 2,329.296 1,743.036 


2.249,000 

1,860,000 

936,000 


482.800 

233.923 

288.600 

69,280 

268.400 

2,220.761 


144.500 
446.648 
183.206 

48,300 

114.500 
2.946.000 
3,070.000 

862,000 


679,753 

465,847 

292.595 

248,610 

87,427 

2.910.611 


170,895 

126,730 

3.243,900 

3,816.144 

840,000 


311,000 

222.000 

210,340 

4,407.263 


257,888 

116.798 

3,755,369 

5.921,593 

*769,000 

824,474 

146,400 

813,510 

654.873 

206 . 7 ^ 

459.720 

6.009.226 


605,314 

122,215 

3,753,133 

7,030,565 


1.007,920 
' 630.175 

208,729 

330.496 

9.SSS.307 
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Left—Typical refinery scene with 
Ethy I mixing plant in foreground. 

Below — Close-up of Ethyl mixing 
plant. Drums on runway contain 
Ethyl fluid about to be mixed with 
gasoline to form Ethyl Gasoline, 



Wherever you dnve—whatever 
theoilcompany's name or brand 
associated with it —any pump 
bearing the Ethyl emblcifi rep¬ 
resents quality gasoline of anti¬ 
knock rating sufficiently high to 
**knock out that 'knock*”in cars 
of average compression and 
bringoutthe additional power of 
the new bigh-comprcssion cars. 


Wow 


ANYONE interested in practical 
XV chemistry would enjoy a visit 
to one of the plants in which the oil 
companies mix Ethyl fluid,contain¬ 
ing tetraethyl lead,with their gaso¬ 
line to form Ethyl Gasoline. 

What would probably be most 
impressive would be the precision 


"Ethyl Eluid is mixed 
with gasoline 




+**= 


GOOD 

CASOUNE 




STHYL ETI 


FLUID 


O^O.C.i9|o 


The tetive ingredient now used 
il^9tfay4 dald is tetraethyl lead« 



with which it is done. Engineers 
from the oil company or from the 
Ethyl Gasoline Corporation super¬ 
vise every step of the process. 

First, the base gasoline with which 
Ethyl fluid is to be mixed is tested 
at an Ethyl laboratory. From this 
test, the exact amount of Ethyl 
fluid necessary to bring the gasoline 


up to a rigid standard of anti-knock 
quality is determined. An accurate 
measuring device is used at each re¬ 
finery to insure that this quantity of 
Ethyl fluid goes into every gallon 
of gasoline. 

Look for the Ethyl emblem. 

Ethyl Gasoline Corporation, 
New York City. 


CASOL 


TU VT 

irl lij 


GAS O LIN E 
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Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 


Aeronautics 

Aviation (Facts that Every Aviation 
AND Financial Official Will Want to 
Know) tells about the efforts of the Better 
Business Bureau of New York City to ap¬ 
prehend and prevent fraudulent aviation 
promotion schemes. Better Business Bu¬ 
reau, 280 Broadway, New York City — 
Gratis. 


Airplane Fuselage Welding ani> How 
To Weld Duralumin are two papers 
presented in one leaflet. The first is an 
outline course for welders engaged in air¬ 
craft construction; the second describes 
correct practices for making ox-welded 
joints in aluminum alloys. Linde Air 
Products Company, SO East 1,2 Street, New 
York City — Gratis. 


Sinister Beacons, a booklet dealing with 
fire hazards of airports and landing fields, 
lists recommended firefighting materialsand 
apparatus. American-La France and Foam- 
He Corporation, Ehnira, New York — Gratis, 


Electricity 

Protection of Elr(''^rk al Circ uits and 
Equipment Against Lightning (Bureau of 
Standards Miscellaneous Publication No. 
95) tells how and where lightning arrestere 
should be installed in those cases where it 
has been decided that their use is justified. 
Superintendent of Documents, Government 
Printing Office, Washington, D. C,—25 
cents. 


Short-Wave Transatlantic Radio-Tei.e- 
PHONY, reprinted from the Bell Labora¬ 
tories Record, is an interesting booklet pre¬ 
senting 12 papers which tell the various 
stages of the development of the two-way 
transatlantic telephone service over short¬ 
wave paths initiated by the American 
Telephone and Telegraph Company in 
1928. Bell Telephone Laboratories, Inc., 
J,6S West Street, New ^ork City —Gratis. 


Some Universal Principles of Com¬ 
munication, by John Mills, is an outline 
of tne fundamentals of communication, and 
the relationship of telephony, telegraphy, 
sound pictures, and television. Bdl Tele¬ 
phone Laboratories, Inc., J,63 West Street. 
New York City -Gratis. 


Lighting Data, a series of booklets pulv 
lished by the Edison Lamp Works, in¬ 
cludes the following new titles: 

Looking Ahead in Aviation; Flood¬ 
lighting; Electric Light on the Farm 
AND IN Rural Districts; and Luminous 
Harmony in the Home. All of these book¬ 
lets are well illustrated and written in non¬ 
technical language, presenting valuable 
information and practical suggestions. 
Edison Lamp Works, General Electric Com¬ 
pany, Harrison, New Jersey — Gratis, 


Analysis and Measurement of the 
Noise Emitted by Machinery, by B. A. 
G. Churcher and A. J. King, is an engineer¬ 
ing study of noise, based on an extended 
investigation now being conducted by the 
Metropolitan-Vickers Electrical Company, 
Ltd,, Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, London, 
W. C. 2, England— Inquire cost. 


Miscellaneous 

Shift of Civilization Chart and Man¬ 
ual, by Samuel S. Wyer, is a striking 
presentation of the most significant steps 
in the development of science, religion, and 


SOURCES OF ENERGY 
USED IN THE UNITED STATES 

^ -.1 % WIND 
|-2.5% ANIMAL MUSCLE 

6.3 % WATER POWER 


90E- 


eoE 


■5 5% FIREWOOD 


-8.1% ANTHRACITE 


V 

CO 
10 
J 

. < 

|50.3 % BITUMINOUS g 


H 30^ 


20E- 


10 ^ 



21.4% OIL 


•5.0% NATURAL GAS 


Self-explanatory diagram from the 
‘‘Shift of Civilization Chart and 
Manuar* mentioned in the text 


law from man’s beginning to the present 
day. Fuel-Power-Transportation Educa¬ 
tional Foundation, 1116 Beggs Building, 
Columbus, Ohio — Gratis. 


Ward's Natural Science Establishment, Inc,, 
P. 0. Box 24, Beechwood Station, Rochester, 
New York---76 cents. 


Vitamins in Food Materials, by Sybil 
L. Smith, (Circular No. 84, Department 
of Agriculture) is a complete review of the 
authenticated data available concerning 
the various vitamins and their occurrence 
in food materials. More than half of the 
circular is devoted to bibliographies, show¬ 
ing references dealing with vitamin oc¬ 
currence in each food. The references also 
cover the techinique for the quantitative 
determination of vitamins. Superintend¬ 
ent of Documents, Washington, D. C. — 15 
cents. 


Annual Report of the Smithsonian 
Institution (1928) is distinguished by 
its 600-page General Appendix, containing 
27'outstanding papers written by leading 
scientists on a wide variety of topics. 
Superintendent of Documents, Government 
Printing Office, WSshington, D, C, —Ttvo 
dollars {cloth binding). 


Dam or Bridge: Which? Under this 
title, Mr. Cyrus C. Walker presents a well- 
prepared plan for converting the interior 
part of San Francisco bay into an enormous 
fresh-water lake, by constructing an 
earthen causeway from a point near 
Van Ness Avenue on the San Francisco 
shore to Tiburon on the Marin County 
shore, including Alcatraz and Angel Islands. 
The plan is suggested as an alternative for 
the proposed bridge across the Golden 
Gate’. C. C. Walker, 2S0 Upper Terrace, 
San Francisco, California —50 cents. 


The Duke Endowment Yeah Book is an 
interesting description of the charities pro¬ 
moted by the bequests of the late James B. 
Duke. The millions of dollars accumulated 
by the tobacco and power interests of the 
Duke family are being returned gradually 
by means of well-directed philanthropies 
to universities, hospitals, orphanages, and 
rural churches. The Duke Endowment, 
Power Building, Charlotte, N. C, — Gratis, 


Silver Solders is a new booklet describ¬ 
ing the specifications and uses of various 
silver-alloy solders, with suggestions and 
instructions for correct soldering practice* 
Handy and Harmon, 57 William Street, 
Bridgeport, Conn. — Gratis, 


General Catalog illustrates and lists 
natural history materials collected and 
made available to educational institutions 
by the Frank A. Ward Foundation of the 
University of Rochester. The materials 
listed cover the fields of human anatomy, 
comparative anatomy, zoology, entomol¬ 
ogy, paleontology, geology, and minerology. 


Spontaneous Combustion of Hay, by 
Dr. Charles A. Browne of the Bureau of 
Chemistry and Soils, presents the various 
theories of spontaneous combustion, sum¬ 
marizing the present knowledge of the sub¬ 
ject. Dr. Browne adds a theory of his own, 
while pointing out the need for more study 
of the problem. VnUed States GowmmefU 
Printing Office, Washington,P, C,'^l<tcen^. 
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This is the 


telephones mission 

An Adverlisemcnt of the American Telephone and Telegraph Company 


In this country, a new type of civiliza¬ 
tion is being reared—a civilization of 
better opportunity for the average man, 
comfort and convenience, business enter¬ 
prise and higher standards that enrich 
the daily life of all the people. 

To build for this new age, the Bell 
System in 1929 expended more than 550 
million dollars. These millions were used 
to add new plant and further improve 
service. Hundreds of new buildings, mil¬ 
lions of miles of wire, chiefly in cable, 
eight hundred thousand new tele¬ 
phones—these were some of the 
items in the year’s program of 


construction. At the same time, better 
records were made for speed and accu¬ 
racy in service. 

This American development of instan¬ 
taneous communication, of fast, far-reach¬ 
ing speech, belongs not to the few, but 
to the many. 

It is the aim of the Bell System to 
permit each personality to express itself 
without regard to distance. 

This is part of the telephone ideal that 
anyone, anywhere, shall be able to talk 
quickly and at reasonable cost with 
anyone, anywhere else. There is no 
standing still in the Bell System. 
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Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


New Baking Powder Leaves No 
Traces in Bread 

A NEW baking powder that leaves no 
undesirable traces in the bread is 
proposed by Edwin O. Wig in a recent 
issue of Industrial and Engmeerhtf/ Chem^ 
istry. Mr. Wig has investigated the 
properties of acetonedicarboxylic acid and 
finds it possesses many qualities which 
recommend it as a leavening agent. 

Authorities disagree as to the physiolo¬ 
gical action of the products left by baking 
powders in baked goods. Inasmuch as all 
common baking powders leave saline 
cathartics, such as sodium tartrate, Ro¬ 
chelle salt, disodium acid phosphate, or 
sodium sulfate, and since there is some 
question as to the physiological effect of 
aluminum hydroxide, a leavening agent 
that would leave no residue would preclude 
the possibility of any controversy and 
would constitute an ideal baking powder, 

Acetonedicarboxylic acid was prepared 
by adding fuming sulfuric acid to citric 
acid The resulting acetonedicarboxylic 
acid was crystallized from ethyl acetate 
several times and then dried over calcium 
chloride. Cornstarch or other starch was 
dried by heating under reduced pressure 
in a flask on a steam bath. Starch and 
acetonedicarboxylic acid were then weighed 
and'mixed so as to give a baking powder 
which would yield from 13 to 16 percent 
carbon dioxide, the usual strength of a 
commercial baking powder. 

Cakes, and in one case, bread, were 
baked, some with a commercial baking 
powder and some with acetonedicarboxylic 
acid baking powder. The same recipes were 
used and the same oven conditions, the 
two products generally being baked side 
by side. In every case the acetonedicar¬ 
boxylic acid powder raised the product as 
well as the commercial powder. 

The investigator is convinced that an 
acetonedicarboxylic acid baking powder 
might be manufactured to compete with 
the more expensive baking powders on the 
market, especially if cheaper citric add 


were made available. Such a powder 
would have the advantage of leaving 
nothing in the baked product. 


Removing Calcium Sulfate 
Deposits from Pipes 

TN hot water containing sulfates, the 
*■“ presence of even a small amount of lime 
will cause the precipitation of insoluble 
calcium sulfate. When pipe lines or in¬ 
tegral parts become sufficiently coated to 
retard circulation, the removal of the de¬ 
posit becomes an important problem. 
Calcium sulfate is not soluble in the usual 
solvents. Chemists of the United States 
Bureau of Mines have determined that a 
hot solution of bicarbonate of soda will re¬ 
act with calcium sulfate to form a loose 
mixture which permits the removal of the 
bulk of the scales by the current flow of 
the solution. The remaining scale is 
sufficiently changed so that a weak solu¬ 
tion of hydrochloric acid will completely 
remove it from the line. 


Catalysis Reduces Cost of Acid 


of the first things learned by the 
student in chemistry is that an acid is 
neutralized by an alkali—in other words, 
sulfuric acid and ammonia, for example, 
are at opposite ends of a scale and when 
they are brought together they destroy each 
other's identity as completely as Eugene 
Fields' Gingham Dog and Calico Cat: 

*'But the truth about that cat and pup— 
Is this—they ate each other up!" 

With this basic knowledge of the be¬ 
havior of adds and alkalies, one would 
hardly expect an acid to be made by the use 
of an alkali. Yet this very procedure is 
finding extensive application in the manu¬ 
facture of sulfuric acid, where modern 
chemistry has developed a process of trans¬ 
forming ammonia into the nitric oxides re¬ 
quired for the formation of 112804 in lead 
chamber plants. Where formerly about 
three and one half percent of all the nitrate 
imported from Chile was used to supply 


nitric oxides in sulfuric acid plants, Amer« 
ican manufacturers are now freed from this 
dependence on a foreign source and en¬ 
abled to produce cheaper acid by the sub¬ 
stitution of ammonia—a by-product of 
coke manufacture. 

This process of oxidizing ammonia has 
been developed by the Du Pont Company 
and is similar to the Du Pont process for 
the production of nitric acid from ammonia. 
It is fully described by T. R. Olive in a 
recent issue of Chemical and Metallurgical 
Engineering. The most interesting feature 
of the installation, from the technical point 
of view, is its compact form and its auto¬ 
matic operation. The automatic gas an¬ 
alyzer, known as Ranarex, shows exactly 
what percentage of ammonia is being sup¬ 
plied to the system and another ingenious 
"robot," the Smoot regulator, adjusts the 
valve to keep the gas flow just right. 

Ammonia gas, mixed with air, is filtered, 
heated to about 260 degrees. Centigrade, 
and passed through a converter, which con¬ 
tains a platinum-rhodium alloy gauze. 
Passing through this gauze, the ammonia is 
converted by catalysis into oxides of nitro¬ 
gen. The reaction gives off heat which 
keeps the wire gauze at a cherry red heat. 
The surplus heat is also used to pre-heat 
the ammonia mixture entering the con¬ 
verter, by means of a heat-exchanger. 
Some of the remaining heat in the converted 
gas is utilized to vaporize the anhydrous 
ammonia which is used as raw material. 
The cooled gas is then delivered directly 
into the sulfuric acid plant, where the 
oxides of nitrogen play their vital part in 
the formation of that universally important 
chemical. 


uinerent uynamites lor d»pecinc Uses 

Alfred Nobel began making 
dynamite on a commercial scale in 
1865, the product was used for quarrying, 
submarine blasting, mining, and con¬ 
struction work Since then, successive 
chemists have so improved this useful 
explosive that it is now almost fool-proof 



One oit^on uirit8 of tlie aiilfurlc «c|d idnnt 
of the Devieon Chemteaf Company, ehowlnE praanure 
gage, 0OW meter, and automatic ammonia gaa teafer 



Close UK sho^g the converter and heat «MhMigdr 
maolfhM. Throi^h the slgU gbies In tho.ooavarSr, 
one may see the red hot plaldnaim giliwe diialyst 
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and there are dozens of different varieties 
made especially for specific uses. There 
is even one type, 90 percent gelatin, which 
is suitable or economical for any other 
work. 

The high grades of straight dynamite, 
says Arthur LaMotte in a recent issue of 
Chemical and Metallurgical Engineering^ 
have been found admirably adapted for 
blowing ditches in swamp land by what is 
known as the propagation method. They 
also are suitable for mudcapping boulders 
and rocks in quarry work, but these explo¬ 
sives are not suitable for use in the main 
boreholes in quarry blasting or in under¬ 
ground work. Medium-grade gelatins, 
40, 50, and 60 percent, are admirably 
adapted for underground work in metal 
mining and hard-rock tunneling, but are 
not suitable for mudcapping or ditching 
by the propagation method, or for coal 
mining. Ammonia dynamites are used 
extensively in mining rock salt, gypsum, 
clay, and some of the more friable metallic 
ores, but (iannot, of course, be used in sub¬ 
marine work or for ditching by the propaga¬ 
tion method. 

Waltzing Mice Detect Poison Gas 

J APANESE waltzing mice have been 
found to be more responsive to concen¬ 
trations of the deadly carbon monoxide than 
canaries, long used by the United States 
Bureau of Mines for this purpose in con¬ 
nection with mine rescue operations. On 
the other hand, guinea pigs have been 
found to be unsuited for detecting dan¬ 
gerous amounts of carbon monoxide. 

Due to their almost incessant activity, 
Japanese waltzing micte are more suscep¬ 
tible to carbon monoxide than either 
canaries, common house mice, or white 
mice. The Japanese waltzing mouse is 
thought to be a mutation of the house 
mouse and is commonly found in Japan and 
China. They appear to be unable to orient 
themselves in a horizontal plane, which 
results in an erratic running in circles— 
sometimes wide, sometimes narrow, and 
sometimes in pairs forming a figure eight 
and repeated many times in rapid suc¬ 
cession. 

In comparative tests with canaries made 
at the Pittsburgh Experiment Station of 
the Bureau of Mines, it was found that the 
Japanese waltzing mice showed signs of 
response to carbon monoxide in advance of 
signs in the canaries heretofore used. 

Will Reveals Novel Conception 
of Immortality 

^HEMICAL AGE reprints the following 
^ extract from the will of the late Henry 
A. Wadworth, a prominent and wealthy 
Englishman, which reveals the writer’s 
unique conception of immortality, via 
chemistry: 

‘T believe (and some of the leading 
scientific men of the day assure me that 1 
believe rightly) that at my death the 
organic constituents of my body will be 
quickly converted into carbonic acid and 
ammonia, and that those gases will, by 
the law of diffusion, be at once distHbuted 
over the whole world and will help to 
build other plants and in their turn animals, 
80 that In the future every plant and animal 
in the world will contain an infinitesimal 
portion of my body. 

“The inorganic parts of my body, the 
phosphates of lime, et cetera, will aJso be 
JPleoH turn to page 168) 


Ingenious Men Have Found Many 
Uses for This New Product 







For pattern mak¬ 
ing, Plastic Wood 
is more durable 
than wax or leather. 


No more “but¬ 
tons” in this furni¬ 
ture factory. Plas¬ 
tic Wood is the 
modem method. 



Plastic Wood, which handles like 
putty and hardens into wood, has 
been sold for home repair purposes 
for some four years.' Recent de¬ 
velopments in the industrial field 
have been most interesting* 


Holes, cracks, wood blemishes, chipped 
mouldings—little by little as Plastic 
Wood made itself useful to men at home, 
these same men began to see its value in 
their factories to solve upkeep and pro¬ 
duction problems. Their ingenuity has 
created many time and labor saving 
uses for this unusual product. 


The modem pat¬ 
tern shop finishes pat- 
terns; the piano 
manufacturer fills 
blemishes in oak, ma¬ 
hogany or ebony; the 
furniture manu¬ 
facturer has found 
Plastic Wood un¬ 
equalled in covering 
counter-sunk screws; 
the shoe manufac¬ 
turer for repairing and 
re-fashioning lasts. 


Practical Value 
in Unexpected Places 









Wherever a patching material is neces¬ 
sary, wherever a surface needs to be 
built up or re-shaped. Plastic Wood is 
the modem answer. It adheres lastingly 
to wood, metal, stone, fabric, glass or 
other products. It will not disintegrate, 
chip or splinter, can be worked with 
any wood-working tools, takes paint, 
varnish or lacquer perfectly, and is 
waterproof, and greaseproof. Experi- 

Automobile .nd Bu. Body mcBts by manufacturers are 
Builder* have found pui.tic daily proving its practical 

i^‘^o<3f’^Sd"'.^t.T''m“".a value in the most unexpected 

Do you know it? 

PLASTIC WOOD 

O. f, 

Handles Like Putty—^Hardens Into Wood 

Plastic Wood (and Plastic Wood Solvent for softening or thinning Plastic Wood) 
is regularly carried in stock by Hardware and Paint Dealers 

I Ibe Mil $1.00—1^4 Iba Ma ss Tube %S cts. 

Manufacturers and industrial Corporations desiring information as to color, 
bulk sizes, or advice as to the adaptabtHty of Plastic Wood for specific problems 
are invited to communicate direct with the makers. 

AddlsonoLaalle Co., so BoUvav SU, Canton, Mass. 
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The Month in Medical Science 

Progress in the Medical and Surgical Fields 

By MORRIS FISHBEIN, M. D. 

Editor of th« Journal of the American Medical Association and of Hygeia 


Carbon-Arc or Quartz Mercury-vapor 
Lifthte 

S INCE the use of the carbon-arc and the 
quartz mercury lamps has become gen¬ 
eral there has been much argument as to 
which is more efficient, which type more 
suitable for the public, and which type less 
potential of danger. The carbon-arc lamp 
provides ultra-violet rays, exactly as does 
the quartz mercury-vapor lamp. The 
amount of ultra-violet rays supplied and 
the amount of infra-red or heat rays sup¬ 
plied depends, of course, on the size of the 
equipment, the intensity of electrical power 
consumed, and similar factors. 

The carbon-arc lamp yields more heat 
rays than does the quartz mercury-vapor 
and should not, of course, be chosen when 
the heat rays are not desired. By the use 
of special carbons cored with materials 
which emit strongly in the longer visible 
rays and in the shorter infra-red rays, the 
carbon-arc lamp becomes an excellent 
source of heat rays. By the use of suitable 
screens of window glass, in fact, it is pos¬ 
sible to screen out the ultra-violet rays en¬ 
tirely and thus to use the carbon-arc lamp 
purely as a heat lamp. 


The American Diet 


/^NE of the most significant facts of the 
past 26 years has been the gradual 
change in the American diet. The amount 
of food taken is approximately 1000 calories 
less per day than used to be taken. The 
old die consisted primarily of meat, po¬ 
tatoes, coffee, and sugar, whereas it is 
generally recognized that Americans are 
eating more fruit and vegetables and that 
they do pay some attention to the question 
of vitamins. 

Dr. Lovell Langstroth of San Francisco 
tabulated the diets of 601 persons having 
degenerative diseases, with particular refer¬ 
ence to the amount of protective food sub¬ 
stances which they ate, and with a view to 
finding out whether or not changes in the 
diet could be related to the degenerative 
diseases. He found that non-protective 
foods formed 64 percent of the average diet, 
and that if all accessory foods were in¬ 
cluded, the non-protective foods formed 
88 percent of the average diet. Bread, 
butter, meat, potatoes, and sweet desserts 
formed the great bulk of the diet of most of 
the people studied. With the exception of 
butter and cream, which contain consider¬ 
able amounts of the fat-soluble vitamin 
A, these diets are vitamin poor. 

When the patients were put on a well 
balanced diet calculated to provide proper 
amounts of protective substances, the per¬ 
centage incidence of degenerative diseases 
decreased. Thus a diet containing 70 per¬ 
cent of protective foods was prescribed in 
44 cases of chronic circulatory diseasea, 
75 cases of chronic arthritis, 65 cases of 
chronic gastro-intestinal diseases, and 10 
eases of migraine. Doctor Langstroth re¬ 


ports that 73 percent of these 174 people 
were improved by the change in diet. There 
were changes in their body weight, in the 
appearance and feel of the skin and sub¬ 
cutaneous tissue, and in the quality and 
reactions of the mucous membranes. 

In discussing Doctor Langstroth’s point 
of view. Dr. George B. Eusterman of the 
Mayo Clinic pointed out that the known 
criteria of an efficient diet are simple. They 
incJude adequate calories to supply energy, 
sufficient protein of the right tyi)e, a 
carbohydrate-fat ratio which must fall 
within certain limits, adequate amounts 
of fluid, and sufficient fresh fruit and 
vegetables to safeguard the vitamin and 
inorganic salt intakes. Overeating of 
sugar or carbohydrates results usually in 
obesity. A persistent relative vitamin de¬ 
ficiency is likely to provoke bodily discom¬ 
fort, impaired tone of the body, and a 
lowered resistance to disease*. 


Symptoms of Tuberculosis 

INVESTIGATORS for the National 
^ Tuberculosis Association have studied 
the order in which the important symptoms 
of tuberculosis appear in various people. 
This is, of course, of the greatest impor¬ 
tance, since early diagnosis and treatment 
are essential to recovery. Cough is the 
most common symptom reported; frequent 
colds and expectoration of a good deal of 
material are also quite common. 

One of the leading symptoms is the fact 
that the person becomes tired too easily 
and suffers with fatigue early in the morn¬ 
ing. Loss of weight and appetite are com¬ 
mon in this disease. About one half of the 
persons examined suffered with pain in the 
chest. This pain is usually due to the fact 
that the tuberculous infection produces 
inflammation inside the chest and adhesions 
between the lungs and the chest wall. 
Hemorrhage from the lungs is not so com¬ 
mon as an early symptom. The five most 
common symptoms of tuberculosis in the 
early stages are cough, being too easily 
tired, loss of weight, loss of appetite, and 
pain in the chest. 


Inflammation of the Spine 

'T^HE human backbone is a most ineffl- 
^ cient tissue. The erect carriage of the 
human being is an acquirement of compar¬ 
atively modern times, as one considers the 
age of the earth, and thousands of years 
are required for the adaptation of tissues 
to a new function, rather than a single 
generation. The development of the X ray 
enabled specialists in orthopedic surgery to 
study the condition of the spine in a fairly 
simple manner. Recently Dr. L. W. 
Allard conducted an investigation con¬ 
cerning spinal inflammation among ortho¬ 
pedic specialists throughout the country 
and among industrial commissions. Vi^en 
the X-ray plates were examined, it was 
found that a considerable majority of 


people over 60 years of age have had at 
one time or another inflammations of the 
spinal joints, and that these show in the 
X-ray pictures even though they may not 
give my important symptoms. 

The most frequent occurrence seems to 
be in male laborers, which Doctor Allard 
believes is due to the fact that they are 
constantly subject through their active 
life to infection, disturbances of digestion, 
strains in posture, and repeated accidents. 
Often a relatively minor accident, such as 
a sudden twist or fall, which would not 
affect a normal spine, will produce dis¬ 
ability in one which has previously been 
subjected to infection. 

Industrial commissions constantly assert 
that injuries of the back with disability 
cause them more trouble than any other 
type of injury which comes to their atten¬ 
tion. Certainly a man with an old in¬ 
flammation of the spine should not select 
an occupation which is likely to put new 
stresses and troubles on any tissue. The 
United States is not the only country which 
is confronted with this problem. It has 
been found among industrial workers 
abroad that there are seven times as many 
disabled by inflammations of the joints of 
rheumatic character as are disabled by 
tuberculosis. 

The primary method of relief for such in¬ 
flammations is, of course, rest of the affected 
tissue, with the application of heat, and 
other common methods of alleviation. 
Rest may be not only the type that is se¬ 
cured by being in bed, but also rest through 
the prevention of motion. An inflamed or 
painful tissue should not be moved or 
manipulated. The specialist in orthopedic 
surgery produces rest for inflamed backs 
by the use of braces and corsets which hold 
the spine immovable. 

The Changing Characters of Infection 

A GAIN and again it is necessary to 
point out that germs are living organisms 
and that they change their characters ex¬ 
actly as do human beings in response to 
changes in their heredity and in their en¬ 
vironment. The matter has been brought 
significantly to the public attention in re¬ 
cent months because of reported failures 
of the Ordinary commercial anti-meningitic 
serum in the case of epidemics of meningitis 
which have occurred in various parts of 
the world. Apparently the meningitis 
germ will change its character from time 
to time during the intervals between epi¬ 
demics and the serum which was useful in 
a previous period may not act against the 
newer germs. This does not mean that t^he 
serum treatment is in any sense of the word 
to be discredited. When a serum is pre¬ 
pared by the injection of the germs which 
may be isolated from the eurrent epiden^, 
it is just as effective and eflUdeat as ^ 
previous instanoes. 

In a recept sihall epidamip in a western 
dty» involviilg 60 cases of the epidoii!^ 
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type, eerebrcHipinal meningitis in ten cases 
was fatal. Because of the great fatality 
in these early cases, a different serum was 
obtained and this was found to give much 
better results. Of the 21 patients given 
this serum, 14 lived and seven died. Among 
patients who did not receive this serum, 
the mortality was 21 percent higher than 
among those receiving the special serum. 

The study of the epidemic caused Dr. 
J. Mercer Anderson to conclude that there 
was a marked variation in the virulence of 
the meningitis germ and that the serums 
used varied in potency, so that it is im¬ 
portant to determine that the specific 
serum is active against the specific organ¬ 
ism. Fortunately it is possible by immuno¬ 
logic reactions to make such determina¬ 
tions promptly in any instance. 


Ajinomoto | 

'T^HE Japanese eat much rice and little 
A meat Such a diet has little energy in it. 
Hence the Japanese add to their food a 
substance which has a meat flavor but 
which is not meat. The use of meat in the 
diet, as is pointed out in a recent editorial 
in the Journal of the American Medical 
Association is condemned by Buddists, and 
instead, shavings of dried fish are added 
to Japanese dishes to improve the flavor. 

The important substance is monosodium 
glutamate. It is now available in com¬ 
merce and is said to be as common in 
Japanese cookery as is salt in American 
cookery. This substance is called in Japan 
‘‘Ajinomoto*’ or the element of taste. It 
is reported that it is manufactured by 
hydrolyzing gluten or soy bean with hy¬ 
drochloric or sulfuric acid. In this country 
it costs two to three dollars a pound. 


Sugar and Convulsions 

W HEN changes occur in the blood, the 
body reacts in various manners, ac¬ 
cording to the chemical substances that 
may be present. If the amount of sugar 
in the blood is extremely low, the patient 
becomes confused and may develop con¬ 
vulsions. This has happened in some cases 
when an overdose of insulin has been taken 
Whenever this occurs, it is customary to 
feed quantities of sugar and orange juice 
to supply the deficiency, and the convul¬ 
sions are promptly relieved after taking 
the food. 

Some years ago it was suggested that 
convulsions in infants following a period of 
fasting with fever might be due to the fact 
that there was an insufficient amount of 
sugar in the blood. Pasting prevents the 
intake of sugar, and fever burns up sugar 
in the bedy. Dr, J, P. Crozer Griffith of 
Philadelphia determined to test the matter 
thoroughly on a group of infants and 
children who had been subject to con¬ 
vulsions. His work caused him to believe 
that the night fast which the child tak^ 
because it is asleep is not of importance in 
producing convuisions in the morning, 
but he is inclined to the belief that the 
amount of sugar in the blood does have 
i something to do with the time of appear- 
, ance of the convulsions. 

There seem to be relationships here 
which have not been definitely established, 
since a low blood sugar may eidst without 
convulsions. On the other hand, in some 
instances the feeding of sugar caused 
prompt discontinuance of the convulsions, 
and thk factor seems to be of much greater 
imporUnoe in somn cases than in others. 
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To men who want to 

Quit Work some day 


T h I .s PAGE is addressed to those 
thousands of earnest, hard-working 
men who want to take things easier 
some day. 

It tells how these men, by following 
a simple, definite plan, can provide for 
themselves in later years a guaranteed 
income they cannot outlive. 

How the Plan Works 

It doe.sn’t matter whether your present in¬ 
come is large or merely 
average. It doesn’t mat¬ 
ter whether you arc mak¬ 
ing fifty dollars a week or 
five hundred. If you 
follow this plan you will 
some day have an income 
upon which to retire. 

'rhe plan calls for the 
deposit of only a few dol¬ 
lars each month—the ex¬ 
act amount depending on 
your age. The minute 
you make your first dc- 
fKwit, your biggest lUOttcy 
worries begin to (^ap¬ 
pear, Even if you should 
become totally and per¬ 
manently disabled, you 
would not need to worry. 

Your payments would be 
made by us out of a spe¬ 
cial fund provided for that 
purpose. 

And not only that. We 
would mail you a check 
every month during the 
entire time of your dis¬ 


ability, even if that disability should continue 
for many, many years—the remainder of 
your natural life. 

Get this free hook 

The Phoenix Mutual Company, which offers 
)ou this opportunity, is a 125 million dollar 
company. For over three-quarters of a 
century it has been helping thousands of 
men and women to end money worries. 

Rut you’re not interested in us. You are 
interested in what we can 
do ioT you. An illustrated, 
36-pagc book called “How 
to Get the Things You 
Want” tells you exactly 
that. It tells how you can 
become financially inde¬ 
pendent—how you can re¬ 
tire on an income—how 
you can provide money 
for emergencies—money 
to leave your home free of 
debt—money for other 
needs. 

This financial plan is 
simple, reasonable, and 
logical. The minute you 
read about it you will 
realize why it accomplish¬ 
es such de.sirablc results 
—not for failures, not for 
people who can’t make 
ends meet, but for hard¬ 
working, forward-looking 
people who know what 
they want and are ready 
to make definite plans to 
get it. No obligation. Get 
your copy of the book now. 


NHW RETIREMENT 
INCOME PLAN 

I !«*rc is what .1 ilivlJcnd-payingj5l0,000 
p(4i(.y will do fi»r you: 

It guarantees when you are (>5 

A Monthly Income for lih* of }?100 
which asburi** a return of at Iraut 
jJlO.tXX), and perhaps much more, de¬ 
pending upon how long you live. 

or, if you prefer. 

A Cisih Settlement olX12,()00. 

It guarantees upon death from 
any natural cause before age 65 

A C.-ish Payment to your beneficiary 
(.15^10,000. Or a month fur at least 
24 vtars and 8 months. 

Total . ..?14,S23 

It guarantees Upon death result^ 
ing from accident before age 60 

A C.tsh Payment to your beneficiary 
t)f 320 , 000 , Or 3100 a month for at 
least 24 years and 8 months. 

Total. 329,646 

It guarantees throughout per* 
manefit total disability which 
begins before age 60. 

A Monthly Disability Income of 3lfW 
and payment for you of all premiums. 
P!.m» for women or for retirement iit 
ages 55 or 60 arc also available. 


Ill PHOENIX MUTUAL 

iSF LIFE INSURANCE COMPANY 

Home Office: Hartford, Cot&a. Firat Policy iaaued 1851 



PHOENIX MUTUAL LIFE INSURANCE CO.. 484 Elm St., Hartford, Conn. 
Sndmhymiut'withoutMipititn, 3ii>»r»rt»4«i,'‘HowToG8TTHBTHiNGsYouWANT." 

Nama-—- Date of Birth——- 

Bati&esi Address-— .— '' - ■"* " *"—- 

Kofno Address* 
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The Amateur Astronomer 


entire inventory of materials which 
C. A. Olson, Oakland Avenue, West- 
wood, New Jersey, used in making his mir¬ 
ror may be seen in the photograph repro¬ 
duced below. With the exception of the 
pitch lap, a few chemicals used in silvering 
the glass, and other inexpensive gadgets, 



Simple equipment for telescope making 


the whole array is of the kind that can be 
picked up around the average household and 
is typical of the kind used in telescope mak¬ 
ing. Note absence of tools; none are used. 

^T^HE small observatory shown at the 
A right was made by Albert F, Schroeder, 
1176 Forest Cliff Drive, Lakewood, Cleve¬ 
land, Ohio, and will be described in detail 
in a later number. 

T he upper telescope on the opposite 
page is a four inch, made by Arthur D. 
Flagg, from easily obtaim?d materials, the 
mirror disk being a piece of broken wind¬ 
shield from a motor car. Mr. Flagg used 
part of an old Ford water pump for his 
polar axis support. He also used the 
brass shells of discarded light sockets for 
making three eyepieces. A magnification 
of 40 or more diameters may be had from 
such a telescope. 

P M. JONES, 8421 Second Street, Des 
A ' Moines, Iowa, whose second telescope 
is illustrated opposite, used the H C F lap 
and ''found it all that was claimed for it, 
both in its rapid cutting and the ease of 
changing the tool to alter the figure.*’ The" 


framework of his mounting is of steel 
angles. This is very rigid. The yoke is 
made of three-inch channels welded at the 
joints. The telescope has a friction drive on 
both axes, consisting of a lO-inch disk 
edged to ftt a small V-shaped roller held 
against it by a spring. Setting circles were 
made of lacquered protractors costing 20 
cents each. 

W E now continue and conclude below 
Professor Douglass’ informative dis¬ 
cussion of “Atmosphere, Telescope and Ob¬ 
server,” begun in the last number: 

“It is easily a matter of observation that 
making allowance for the variation in bril¬ 
liancy of the apparent field when the eye is 
in the focus, the atmospheric currents are 
precisely the same in telescopes of different 
apertures at the same time and place. This 
is of course what should be expected. But 
different apertures do change the character 
of the seeing and this also is what we ex¬ 
pect. Conceiving the waves to consist of 
crests and valleys as the waves on water, 
we see that the refraction takes place on the 
slopes between these and that two adjacent 
slopes refract in opposite directions. If we 
take the distance from crest to crest as d 
and the mean amount of refraction in each 
slope as r seconds of arc we shall find that in 
a telescope with an aperture of K or less 
the image in the focus will oscillate through 
a distance of 2 r. If the aperture of the 
telescope is d we would see in succession, if 
the waves were all of perfect form, first a 
haziness of the planet, then a displacement 
of r seconds in one direction, then a haziness 
followed by a displacement of r seconds on 
the other side of its original position, then a 
haziness as at first, and so on; the haziness 
in each case being due to the presence of two 
slopes at once before the lens. If the aper¬ 
ture were lyi d there would be alternations 
of haziness with these displacements of r 
seconds, the displacements themselves 
being not entirely free from haziness. With 
further increase of the size of the objective, 
displacements would for a time exist but 
become more and more hazy until at last 
they would cease, leaving the planet per¬ 
fectly steady but blurred. 

“Such is the effect of using different aper¬ 
tures. As a matter of fact we rarely have 
such simple conditions in actual experience. 
We have a given telescope and usually three 
series of air waves which may ah he of 


different sizes. By a big diaphragm we can 
get rid of the blurring effect of the largest 
set. By medium and small diaphragms we 
can improve successively the had effect of 
the other series but in doing so the light is 
enormously decreased. We may sum¬ 
marize this matter of aperture by saying 
that the smaller the aperture the more 
bodily motion and less confusion of detail; 
the larger the aperture, the less bodily 
motion and the more confusion of detail. 

“Good seeing then, apart from trans¬ 
parency of the air, Consists of two factors, 
steadiness and definition. In a given at¬ 
mosphere these factors vary with the aper¬ 
ture, one being improved at the expense of 
the other; either one may come from a 
superior atmosphere. 

“Aperture has another effect on the* see¬ 
ing which is of different kind, namely, 
physiological. It principally concerns ob¬ 
servers of planetary detail. All the effects 
of this kind observed, vary with the size and 
brilliancy of the pencil of light entering the 
eye. The first imperfections noticed are 
motes which float about and persist in com¬ 
ing upon the planet which is under examina¬ 
tion. They can also be seen against a clear 
blue sky. 

“Perhaps the most harmful imperfection 
in the eye is the lack of homogeneity within 
the more dense transmitting media, either 
the lens or the membranes; probably the 
















Arthur B. Ftaftft’s trim reflector 


former. Under proper conditions the lens 
(presumably) displays irregular circles and 
radial lines, the whole resembling a spider- 
web structure. Under actual teats this 
structure is so very prominent that we woi^ 
der why the eye is able to ifive such go^ 
definition as it does. No optician could 
ever sell a lens so badly made, except for 
the coarsest usage; in proportion to itesise 
it has the imperfection one finds in the lens 
of a bull’s eye lantern.” 

Profeseor Douglass next describes methods 
of examining one’s own eyes, but this is too 

long to quote here. ^ a. »i 

“High powers greatly reduce contrast, 
he continues, “When one changes from a 
low to a high power the light parts of the 
planet become correspondingly fainter but 
the dark parts seem to become lighter. 

“The eye has considerable power of 
adapting itself to contrast occurring in dif- 
ferent inteiiBities of light in a manner en¬ 
tirely Independent of the size of the pupil. 
This has often been exemplified in the ex¬ 
perience ol visitors looking at Mam, when 
the emergent pencil was much smaller than 
the pupil of the eye; at first they see nothing 
but a glare of Ught but after looking some- 
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This is the age of big projects—the deepening of water_ 
ways; the digging of great canals for transportation and 
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times for 12 to 15 minutes the glare dimin¬ 
ishes and markings begin to appear. This 
is a certain power of adaptation which 1 
have never seen mentioned before. After 
much practice that flrst glare becomes less 
and less noticeable and the eye becomes 
more sensitive to the particular range of 
contrast sought. That, in fact, is the train¬ 
ing required by the eye to discern planetary 
detail, and for different planetary bodies 
which present different degrees of contrast 
and different intensities of light the training 
has to a certain extent to be undergone 
afresh in each ease.*' 

r^ROM Professor Douglass* article the 
* reader will have gathered some of the 
basic principles of good seeing and bad. 
It is quite natural that the beginner should 
assume that magnifying power, or rather 


actual seeing power, should be increased 
simply by increasing the aperture of the in¬ 
strument used. The matter ia not, however, 
so simple as that; It involves a number of 
variable factors, variable not only from 
night to night but from place to place. At 
best any telescope is a compromise—a 
compromise between a number of these 
factors. The most elementary point for 
the very beginner to grasp is that mere 
magnifying power does not necessarily 
guarantee good seeing. On many occasions 
one can crowd on higher magnification 
by means of higher powered eyepieces and 
actually see less than with a low power. 
Fully to understand the considerations 
Professor Douglass discusses naturally re¬ 
quires years of patient observation under 
a wide variety of circumstances.—A.0./., 
Tei Ed. 


The Heavens in February 

By PROF. HENRY NORRIS RUSSELI., Ph D. ^ 



NIGHT SKY; FEBRUARY AND MARCH 


M ercury is a morning star and is best 
seen about the 15th when he is 26** 
from the sun and rises at 5:40 a.m. He re¬ 
mains visible low in the dawn till the end of 
the month. Venus is in conjunction with 
the sun on the 6th but she will not come into 
sight in the evening sky until next month. 
Mars is still unfavorably placed, rising 
about 6 A.M. and is too low for telescopic 
observation of any profit. Jupiter is in 
quadrature on the 26th and comes to the 
meridian at 6 p.m. He is in Taurus, north 
of Aldebaran, which he greatly outshines. 
Saturn Is a morning star, rising between 4 
and 5 a.m, Uranus is an evening star and 
sets about 9 p.m. in the middle of the 
month, Neptune i$ in opposition on the 
21st, at which time he is in Leo in 10* 18' 


R.A. and 11® 18' north declination, Z}4 de¬ 
grees east and one degree south of the 
bright star Regulus. He b invisible to the 
naked eye, and the observer with a small 
telescope can detect him only by his motion, 
comparing sketches of the sky made on suc¬ 
cessive nights. 

The moon is in her first quarter at noon 
on the 6th; full at 4 a.m. on the 18th; in her 
last quarter at the same hour on the 20th; 
and new at 9 a.m. on the 28th. She is 
nearest the earth on the 12th and farthest, 
off on the 24th. During the month she Is in 
conjunction with Uranus on the Srd, 
Jupiter on the 7th, Neptune on the ISth, 
Saturn on the 28ril, Meteury ott the 20th, 
Mars A few hours leter, and Venus on 















Chemistry in Industry 

(Coneinse^i /fswi page 167) 

dissolved, and hy the agency of rains, 
rivers, and ocean currents will also be 
distributed, but more slowly. The energy 
left in my body, after death degraded to 
heat, will quickly leave it and form part 
of the energy of the universe. This I 
believe to be the true resurrection of the 
dead, and the life everlasting. I believe 
in God, but like the God of St. Paul’s 
Greeks, it is an unknown God, as in our 
present sUte of development we are 
incapable of understanding Him.” 

Ultra-violet Rays Said to 
Improve Flour 

ACCORDING to the American Miller, 
at least one Gstman dour mill has 
become convinced that treatment of flour 
by ultra-violet rays produces a superior 
product. In this mill, Sour is exposed to 
ultra-violet rays to produce a low-coat food 
which abounds in the antirachitic vitamin 
D. Other changes occur simultaneously 
with this treatment and give better baking 
qualities and a more wholesome taste. Com¬ 
pared to milk, on the basis of food value, 
flour and flour products are said to have the 
advantage of greater constancy and much 
better keeping quality. 

“All the Gold in the World’* 

Is Not So Much 

CINCE the discovery of America, world 
production of gold has only slightly ex¬ 
ceeded a billion ounces, approximately 
1,008,600,000 ounces being indicated by 
study of available records, says Scott 
Turner, Director, United States Bureau of 
Mines, More than half of the grand total 
of gold production for the past 436 years, or 
616,273,000 ounces, was produced in the 
first 27 years of the present century. Of 
the cumulative world production of gold 
since 1402, 467,000,000 ounces are es¬ 
timated to exist in the form of monetary 
stocks, while 686,668,829 ounces represent 
the balance of gold lost or absorbed in other 
than monetary uses. 

The scarcity of gold may be illustrated by 
the fact that if the entire world production 
since the discovery of America were cast 
into a cube its edges would measure only 
38.6 feet. 


Rare Earths iti Glass Produce 
Rmiarkable Effects 
\yfOTORISTS may have noticed the 
glass tank atop the gasoline pumps in 
the serWce stations and observed that this 
^ass if often tinted. Contrary to popular 
belief, this is not merely a decorative idea, 
but it represents a scientific effort to 
minimiae the decomposing action of sun¬ 
light on the gasoline that stands in the 
glass tank. It has been found that certain 
elements) particularly the rare earths, 
impart a delicate tint to glass which filters 
out those rays of the sun which tend to 
”crack’* the gasoline. Many other interest¬ 
ing discoveries have been made lati^y 
regarding the effect of these substances in 
glass; for example, a trace of neodymium 
in the glass of one’s spectades should 
par^lly correct color blindness. 

PirofSiNior Weidert, of the Kaiser Wilhelm 
tnslltuto for Silicate Research of Berlin, 
and ^idirector of the technical optics labo- 
iwtory Of the Berlin Technical High School, 
tbe use of the rare earth 
sihMPilO iw eotnpoOeUts of glaas. He 
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Drive Machines Out of the Rut 


Ro-set Ratcliet Counters 



Th ahve largi Re¬ 
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fs seen recording the 
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design, from the records of pro¬ 
duction -on Veeder-Root 
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that any machine can make on 
these Counters. Write for new 
Catalogue. 
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Feeling the Pulse of the Universe 

S cientists these days with eagle eyes and youthful steps 
are tramping the earth, diving into the sea, flying the 
heavens, with a zeal greater than ever before. They want^ to 
know what makes ”the wheels go round” and they are finding 
out — Strange, Beautiful, Wonderful Things From 
Nature. They are making discoveries that alter our indi¬ 
vidual modes of living—that affect our daily businesses that re¬ 
live for us ancient civilizations and rej^eat to us new marvels in 
flowers, lieasts and birds. All this current news is gathered and 
Brought to You Weekly by Science News-Letter and 
presented in concise, accurate, delightfully readable articles. 
Here is a publication with decided personality. 

Science News-Letter 

Yearly subscription—$S 

j $1 for 13 weeks 
Introductory offer | for 6 months 

W. Washington, 
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MILLIONS IN MERGERS 

By H. A. Toulmin, Jr» 

$ 3.50 

J'Appearing ia an age when literally hundreds of corporations are planning or consummat¬ 
ing mergers with hundreds of other corporations, Mr. Toulmtn’s book on the subject of 
mergers could not be more timely. The material contained in it, mainly because of the 
manner in which it is presented, should prove of interest not only to students of the present 
merger trend—if such students ^ere ne—‘but to business executiAes in general. Even 
those whose participation in affairs industrial and financial is confined to an examination 
of the day-to-day duct nations of their favorite stocks and bonds—^and their number is 
legion—can find something of value to themselves in these pages.” 

Boston Evening Transcript. 

THE PASSING OF NORMALCY 

By C. W. Wood 
$ 3.00 

Business has replaced the family as the dominant institution of society. To back up his 
conclusions, the author gives you an intensely interesting picture of a small town. lie 
dissects the chain store situation and shows how modern business is aflecting art and cul- 
true and patriotism and religion and sex and sin. Mr. Wood’s facts and observations are 
not localized, even though they were collected in one place. They apply to all romniunities. 
Understanding them, you understand what business is really for. 

Fine and timely reading—chosen as the Januai-y book for members of Business Libraries 
Incorporated. 

PSYCHOLOGY AND PROFITS 

By Donald A. Laird 

$ 3.50 

Modem executives are giving more and more personal attention to developing the ef¬ 
ficiency of their manpower. Psychology teaches them how to get the most loyalty, co¬ 
operation and performance out of every man working under them. One idea in the book 
cost $4^679 and sav'ed the firm $55,000 a year thereafter. 
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T he most remarkable Kerosene Burner ever 
built. Boils down apple cider, maple syrup, 
molasses, etc., in half the ordinary time. Ideal bur¬ 
ner for dairies, butchers, indisi>cnBable on the farm. 
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So efficient it pro¬ 
duces twice the 
amount of heat of City rasathalf the cost. So simple 
anyone can install and operate. Double generator 
assures continuous operation without shut-downs. 
Nothing to wear out, starts in a jiffy, will laat a 
life time. Every burner guaranteed fuDy. Write for 
ttueclal introductory price and free catalog of out¬ 
door utility and kitchen stove oil bdmets. 
MMidMra eo*, ontddr»E.iadiiit. I 



pointed out that one gram of neodymium 
or praseodymium cost 20 marlos before 
the war, but is now much cheaper. Didy- 
mium glass was used during the war for 
secret optical telei^aphy. Glass containing 
cerium was used in spectacles to cut out 
ultra-violet light, and zirconium was used 
in the production of cloudy opal glass. 
Neodpiium glass ia especially suitable, by 
insertion before mercury vapor lamps, for 
the production of monochromatic light. 
Neod 3 rmium makes red or green appear 
sharper; it may, therefore, be used to 
correct incomplete color-blindness. 

Recently, neodymium and praseody¬ 
mium have been applied extensively in the 
manufacture of art glasses. In these, the 
color depends on the thickness of the glass 
so that parts of varying thickness show 
a changing play of colors; and the glass is, 
therefore, used in the production of arti¬ 
ficial gems. The color also depends on that 
of the incident light; for example, prase¬ 
odymium glass is green in daylight and 
colorless in candlelight. 
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Impregnated Hemp More Durable 

A RUSSIAN chemist named Pissarew, 
of t\ie Institute for Textile Research, 
has obtained a patent on a method of 
impregnating hemp by means of which, 
it is claimed, the durability and mechanical 
properties are improved very substantially. 
The tensile strength is increased by 50 
percent, and eight years at least are added 
to the useful life of the hemp fibers. 

The method is particularly suited for 
cordage, fish nets, and water hose. The 
impregnating substance, which is called 
‘‘NaphtioF* is quite cheap, the cost of 
production being estimated at only about 
20 rubles per 100 kilograms when manu¬ 
factured on a small scale. It is obtained 
from residual products from the refining of 
petroleum. The impregnating process can 
be carried out in the same way as ordinary 
impregnation with tar. 


New Borate Mineral l8 Finding 
Ck>mmercial Use 

\/fINERS, prospectors, and mineralogists 
have so thoroughly searched every 
nook and cranny of the earth’s upper crust 
that nowadays new minerals are seldom 
found, or where they are discovered, are apt 
to be rare, and to exist in small quantities 
of no particular commercial importance 
Nevertheless, a new boron-containing min¬ 
eral, discovered within the last five years, 
has been found in such quantities as to ren¬ 
der its commercial exploitation possible, 
according to the Pacific Experiment Station 
of the United States Bureau of Mines. 

The new mineral, which has been 
variously called Razorite or Kernite, is 
found in the Mojave desert of Calitonia, 
at depths some 600 to 800 feet below the 
present surface of the ground. The pure 
mineral is colorless, transparent, and occurs 
in lamellar or columnar form. It contains 
the oxide of boron and of sodium, together 
with some water, and in places is of high 
purity, but differs markedly in physical 
properties from the ordinary borax of 
commerce. 

Its constitution has been of great interest 
to the chemist, who has hitherto known 
only the normal crystallised sodium bmts, 
which contains ten molecular proportions 
of water to one of borate, and tbe ocMb^al 
sodium borate, with five mtieeular^ioiMM*^ 

















teUmmrfVW 

tions of wftter. Both of these forms are 
readfly soluble lu water, the former being 
the sort found in nature as the result of the 
the natural evaimration of alkaline lakes. 
The octahedral form is unstable with re¬ 
spect to water at ordinary temperatures, 
and is not found in nature, but can be pre¬ 
pared in the laboratory by crystallization 
above degrees, Fahrenheit. Chemists 
have not succeeded in preparing the new 
mineral form in the laboratory, for although 
it contains from three and one half to four 
molecular proportions of water, it is dis¬ 
solved in water only with considerable 
difficulty. It seems probable that the 
material is a product of volcanic activity. 

One of the larger uses for the borate is 
in the manufacture of certain special 
glass, and for glazing sanitary ware. 
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Cans Made of Aluminum 
in Norway 

T he use of aluminum cans in place of 
the conventional “tin** variety has 
possibilities of revolutionizing Norway's 
canning industry, according to a report 
from Oslo to the United States Department 
of Commerce. At present the experiment is 
limited to canned fish, 60,000 aluminum 
cans having been ordered for this purpose, 
but there is reason to believe that it will be 
extended. 

The Norsk Aluminum Company, Hoyan- 
ger, Norway, is backing the experimenta¬ 
tion. This firm is making plans to install 
rolling equipment for the special gage 
sheets that are required. While it is ad¬ 
mitted that the most serious objection is 
the price of the new container, it is pointed 
out that the expense of the printed label 
may be done away with, as the aluminum 
can may be attractively embossed. The 
light weight, and consequent lowering 
of shipping costs, is said to be another 
advantage. Then, too, the empty cans, 
being pure metal, have considerable recla¬ 
mation value. 

It would appear that the low cost of 
electric energy in Norway would make for 
cheaper aluminum, since the production 
of this metal is an electrolytic process in 
which the cost of power is a major factor. 


New Freezing Mixture 
rVERYONE who has made ice cream 
^ is familiar with the rock-salt-ice 
freezing mixture used. When a lower 
temperature is desired for use in the chem¬ 
ical laboratory, chemists have long used 
a mixture counting of one part ammonium 
nitrate, one part sodium carbonate, and 
one part water. Although this mixture 
permits a temperature drop of 81 degrees, 
centigrade, it has the disadvantages that 
it is expensive and the ammonium nitrate 
is comparatively difficult to obtain. A 
mixture frequently used as a substitute, 
consisting of ammonium chloride, potas¬ 
sium nitrate, sodium sulfate, and water, 
gives a temperature drop of only 26 degrees, 
centigrade. Furthermore, the price of this 
mixture k relatively high. 

German patent 468,792, granted to W. 
Kasch of Bexiin-Wilmersdoi^, describes a 
mixture of ammonium chloride, sodium 
carbonate, and water, which is obtainable 
at only one fourth the price of the drst 
named mixture and gives a temperature 
drop of 81 degrees; furthermore the material 
is obtainable. Tha best proportions to 
wbtob libii new mixture may be used are 
amtooitom dUoride, 160 parts 
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Learning to Use Our Wings 

(Continued from page 162) 

airplane miles. The United States is first 
with 9,888,307 miles per annum, Germany 
comes second with 7,030,666; and France 
third with 3,7tj3,138 miles. We believe 
that this lead will be increased year by 
year. 

“This Aviation Business” 

tpRNEST W, Dichman, formerly of the 
Army Air Corps and now chief engineer 
of the Fairchild Airplane Manufacturing 
Company, has produced one of the best 
books on aviation for the lay reader that 
we have ever seen; “This Aviation Busi¬ 
ness*^ (Brentano'fl, New York). 

The chapter entitled “The Period of 
Evolution** gives the right historical back¬ 
ground. “Notable Flights and their 
Significance,** is a thoughtful review of the 
solid achievement which has accompanied 
the adventurous flights of the past. “Com¬ 
mercial Development** and “Popular En¬ 
thusiasm after May, 1927** bring the reader 
completely up-to-date in the history of 
American commercial aviation. 

The author is not entirely satisfied with 
the safety of aviation, and points out 
that “there is an unfortunate tendency 
to jump at each of the newly announced 
inventions as the cure for all the ills of 
aviation.*’ He says, further: “The actual 
facts are these; There have been many all- 
metal airplanes catch fire and burn. 
Several three-motored airplanes have had 
forced landings. Pilots have been lost 
using the radio beacon. The efficacy of 
the Handley Page slot still remains to be 
proved. The N.A.C.A. cowl is still in the 
experimental stage, and the autogyro needs 
ten years* work before it will be developed 
to any degree of satisfaction.*’ It is good 
to hear a conservative note from time to 
time. 

At the present time great numbers of 
young men are seeking to enter aviation 
in any capacity. While aviation will 
grow rapidly and steadily, it is impossible 
that it should absorb indefinite numbers of 
young men. In “Aviation as a Career,*’ 
the author voices a sound warning to 
aviation aspirants and at the same time 
gives an authoritative guide to training 
and prospects in the industry. 

The author’s style is really surprisingly 
good, particularly for an engineer, and we 
cannot resist quoting the following striking 
passage “A young man came to see me the 
other day. His ostensible purpose was to 
discuss some aviation ideas. His real pur¬ 
pose may be summed up by his question 
‘How does one git into this aviation game 
anyhow? This is the coming thing and 1 
want to git in on the ground floor.' This 
young man happened to be a farmer. His 
hands and face plainly showed the marks 
of honest toil. He was just itching to get 
away from the monotony of the farm and 
into the air. This sort of experience, with 
suitable variations, is repeated on an 
average of once a week. Druggists, bank 
clerks, draftsmen, mechanics, young men 
of almost every calling are anxious to give 
up their jobs and learn to fly. One garage 
owner with a comfortable business was 
ready to sell out and take up flying. The 
boy who delivers my laundry recently an¬ 
nounced that he was quitting his job to 
begin a course in flying at a local fleld.” 

Lieutenant Dichman first of all discusses 
the question of ege for the would-be pUott 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

A %$ociafed smea i946 veith ^ SciantijU Amtricnn 


SCIENTIFIC AMER. BLDG 

24^3$ Weat 40th St.. N, Y. C. 
SCIENTIFIC AMER. BLDG. - WMhLogtOli. D. C. 
TOWER BUILDING • Chleaco. IIL 

HOBART BUILDING - - Son Fmadaeo. Cal. 

VAN NUYS BUILDING - Lot Angelet. Cal. 

Books and Information on Patents 
and Tmde-Marlca by Requett 

Asfioclates in All Foreign Countries 


Marine Compaaa Patent 


Mv ^plication for U. S. Patent on a COMPASS 
CARD was officially allowed In December. I will cede 
ownerphip rights in other foreign appHcatione in ex¬ 
change for a paid-up German application. The card 
ffuaUi Bubmerged without resting on u pivot as do all 
cards now in use. No friction. No wear. Can't become 
sluggish. Production costs less. 

F. G. SENTER, 123 High Stroot, Portland, Maine 

1 SELL PATENTS 

If you wish to add New Products to your line, 
or have a good Patent to sell, write me— 

CHARLES A. SCOTT 

Established 1900 

773 SA Carson Ava. Roehastor, N, V. 

Experimental and Model Work 

Fina Instrumanta and Fin# Maehinarj 
Inventions Devolopad 
Special Tools, Dies, Gear Cutting, Etc. 

HENRY ZUHR, Inc. 187 Ufiyatta St., New York City 
ifSS AGENTS 500% PROFIT 

GUARANTEED GOLD LEAR LETTERS 
"iP*'* front* sad yfllos windows. Aejmen ««a set tbaa 

?"*^**^ LtTTgW CO. 440 N. ClaHi, CtllSSfO 

WHY NOT earae 

kind* of Dol|«c«<uni. ISorae worth «1 to >5 i>nok Mimids 
Iwrtruotionn, pkdur**. pniwlCt. 

BORER FEED WATER TREATMENTS 

of purity and all other required chacacteristics. 

eiBse naMv a ^^Pa»U)hlet ou request 

Skifa’pors, f . S. ** UNISOL INFO. CO., 

AirMt/orSIraUsSrlUniunls JflS , City, N Jl., U. S.A. 

imKADB GARDEN TRACTOR 

and Power Lawn mower 

A PracUi%»I, Prown P 9 wer CulUvutor for 

Gai^eners, Suburbanites, Truckers, 

Florists, Numerymen, Fruit Growers. _ 

New Low Prlces—Eesy Terms. O BiPPt 

American Farm Machine Co. ^H^lMI**** 

I0$7 33iNi Av. SE, Minnespoiis, Minn. 


tePwlB 


Rut. 

!■ s oombin*Uan ManslMlak 1fVl.vta«irie, 
/Ilf ^jcr>IT>/wHEl[la\ binary. Add and gubtriust BHd« 

Itn iUM / b \ Ha MflH l KmT*. it wiu matan^ aidd, subtrsoi, mv5* 
(Ili-iHf b A TSlr itlltiidy *(mI dlvlda Mty •owltesikm of whda 
lIllBtIr V ft fUJnumbara, fraotlona. tstiisd aumbani MS 

ANTED 

For manufacturing and Belling by a prominent, 
long established MasBachusetts concern, •p«el«l 
or pmtontod oquiimont for Water Storage 
Reservoirs, Filtration Plants, Irrigation Develop¬ 
ment. Liberal royalties on exciUBive manufac- 
turirur basis* AddfW BOX tW, 

SCIENTIFIC AMfiRlCANt New Vqrlc Clter,. 





SCIENTIFIC AMERICAN 


167 


FMnWf ISM 


UlMSC 


d tSd Dlam«t0rs 

"wrewirespE 


ts.oo 


B rnnidtedaol^e^ 
uSmmSbcSiEI^ 

ttrument. C4vet 
enormous tn«gnl> 
ficatlon end per- 
detoltlM. 

complete outHt. 
Send (or descrip¬ 
tive literature. 

JiDAT * LOHMAN 

til mmm, p«. 


^JSSS STANDARD 
^^JSP^STOCK GEARS 

are carried in stock by distrib* 
utora in the principal cities for 
Immodiat* D«llvery. 

Get your copy of BOND 
Stock Gear CataloK No. 54-8 
listing a large number of sixes 
which offer a wide choice of 
ratio. 

’""'’miSSt arch ST., 

PHILADELPHIA, PENNA. 





/2 Price 




liiteriia(lleii«l Typewriter ffxeli^ fiitriA?1SKJiEe 


CHEMISTS 

Catalog illustrating 2500 ChemlaCH 
Supplies, 5000 Chemicals, Min¬ 
erals, Drugs, etc., and listing 1000 
Scientific Books sent for 50c, Glass 
Still, as illus. cap of flask 1 Qt- 
complete $8. 

LASOSATOmr MATtSIALt CO. 
C17 Cett 71st Wtr^, CMcago. 


^ STEEL STAMPS pm 

" ‘':3 

' ■Tf 

..■* 

!'■ !'.‘/r:RMl 1' SIAM!’ ( 0 ^ 


GEARS 

In Sleek—InmeSele Delivery 

p««r«, nKlu9«rB. ■pr^k^ta. thruat brnr* 
Ima Swible oouulittii, pulMya, •««. A «•»- 
bUto liiM ia e«rriad In our <'hla««n itook. 
C*n hI«o q»*ot« on apotiktl t*ura of buy Idad. 
Sand ua yOuf blue printa and Inauirlw. 

WtitM fer Cele/ef ilTe. 7# 

CHICAGO GEAR WORKS 
7«§-7«3 W, Mms Bird.. CHICACO. 111. 


ASBESTOS 

All grades of Crudes 
and Fibres in large 
or small quantities 

Soldby 

KEASBEY &L MATTISOJ 
COMPANY 

Ambfert Rernuu 

Bnmtim In Prtneti^^A Cities 



If a man is over 80 his chances of becoming 
a thoroughly competent commercial pilot 
are very small. A man in his early twenties 
is the most likely candidate. Under 20 
he is apt to be foolhardy and reckless. 
Oyer 30 he will think too much, and this 
will make him over-cautious. He learns 
slowly, hia manipulations of the controls 
are mechanical, and he seldom becomes a 
natural pilot. 

For the young man of moderate means, 
the author advises application for admis¬ 
sion to the Army Air Corps Flying School. 
If he has the necessary physical and mental 
qualifications he may be admitted as a 
flying cadet. He then receives $75 a month 
in addition to board, clothes, and shelter. 
‘'He will be made to do a number of things 
which he does not like, which will be good 
for him. However, he will certainly be 
taught to fly or gently but firmly told that 
he does not possess sufficient natural apti¬ 
tude and be discharged. 

The course of instruction lasts one 
year and is thorough. Time in the air 
amounts to about 300 hours. He may 
then remain in the Army or if he chooses 
to enter civil life, he will find many op¬ 
portunities open to him. He may become 
a general utility pilot with some operating 
firm. He may do photographic work, 
cotton dusting, et cetera. 

It is difficult to break-in with the trans¬ 
port companies and an apprenticeship 
stage as flying mechanic or assistant pilot 
is necessary, at 160 to 176 dollars a month. 
After this, he may become a regular trans¬ 
port pilot, and earn between 6000 and * 
6000 dollars a year. The author advises 
great caution in selecting a private school 
(for the man who does not get into the 
Army flying school) both as regards the 
amount of fees to be paid and the com¬ 
petency of the school selected. 

• The author covers with similar accuracy 
other careers in aviation-sales, drafting, 
engineering, operations, and so on. We 
advise every young man with aviation as¬ 
pirations, or his parents, for that matter, 
to read, learn, and inwardly digest this 
chapter. 

Aviation is passing through a period of 
financial depression, and the public which 
has financed aviation on such a generous 
scale is the stifferer. The following words 
of warning should have been written a year 
or BO ago: “The entire nation has taken 
hold of the aviation idea. The tales of 
fortunes made in gold or oil are recalled. - 
The automobile industry is drawn upon 
heavily to supply inspiration. If you had 
invested 100 dollars in the original Ford 
company you can flgure out how many 
millions you would be worth to-day. Every 
investor in aviation securities considers 
himself a potential Rockefeller or Ford. 
There has been money made in aviation. 
There will be more money made in it. But 
there has been and .will be a great deal of 
money lost in aeronautical ventures.” 
Analysis of passenger transport is particu¬ 
larly pessimistic from the financial point of 
view. 

Nevertheless, the author forecasts a 
great future for the industry. Central and 
South America will be brought close to the 
United States. San Francisco will be as 
close to New York as St. Louis is now by 
rail. “I confidently expect the presidential 
candidate of 1986 to use the airplane a 
great deal in his traveling.'* 

The flnal note: Aviation is becoming 

A reel burliness/' * 


HO] 

i TR 


ajDi 


JL TRAINTING 

that leads to .Ajbusuiea 


tnat leaas to a jj usmea cazeas 

D O YOU WANT Ml Important. hlffh-Mlarlcd 
poaitlooT You can havaona if you can do tha 
work. LaSalla axperta will abow you bow, 
golda yoQ atap by atep to aoeeaM and belp 
•oltra your paraonal bualneaa problama tbrooRh tha 
tima-aaving LaSalla Problem lletbod. Onr salarv 
iner^aslnm pkm anablaa you to prapara during your 
apara boura. without intarferanea withjrour praMnt 
dotlea. Simply mark on tbaeoupoa tha Bald In which 
you daaira aueeaaa, and wa will mail you a valuabla 
book daaeribing tha opportunitlea in that flald^ to- 
gathar with an outUna of our saiatThtiteraiuifttf Plotu 
Aiao copy of '*Tcd Yeara* P^motion in Ona.** Thera 
it no aoat or obligatioa. rind out how tha salary 
incroashtg plan atarts nearaga man and women on 
tha high road to aueeaaa and iinandalladepandanae. 
Cbaek and mall tha aoupon MOW. 

Find Yourulf Through LaSatte! 
LASALLE EXTENSION UNIVERSITY 
27(0 World’s Largost Businmsa TVwlalng InsUtutkm 
DopLXSl-R OticRgo 
1 ahould ba glad to laam about 
your saktiTHncfOosIngplon aa 
applied to my adranoaroant in 
tha hueinaaa Bald ehaefcad be¬ 
low. Sand alao copy of **T«n 
Yaara* Promotion in One.*’ all 
without obligatioiu 

U Bualneaa Managem't 
1 Higher Accountancy 
U Traffic Management 
□ Modem Saleamanahlp ■■■■■■■■■ 

Q Rail. Station Mgm’t □ Expert Bookkaeping 
LI Railway Accounting □ G. P. A. Coaching 
T] Law—Degree of 1X.B. U Bualneaa Engllah 
J Comnutrclal Law P Com*l Spanlth 
n Induatrlal Mgm't □ Effective Speaking 
n Modern Foremanahlp p Stenotypy-Stenog- 
1 Peraonnol Managem t raphy 
□ Banking and Finance □ Telegraphy 
P Modem Bualneaa Cor- □Credit—Collection 
reapondonce Corraapoodenoe 

□ Paper Saleamaa'a Training 


Preaant Poaltion . 


B. m electrical fpecialiat. Gain quick tucceait in tln> mevt | 
hadnaiira md proBtable Beld. Learn at National in the 
center of tremendous electrical projects costing more 
$100,000,000.00—unlimited opponunities now. 

Praalcal, intensive training hy National*! Job>expertence 
method m 6 to 9 months. AU technical esaentiab includ^ 
School endorsed bv leaden in electrical industry. You learn 
ail branches of clectridty; radio. Million dollar institucion; 
an modem equipment and training facil* apaaimmBaRR 
Mca. life scholarship. No brc Free ■■■1 

employment service. Over l7iXX>success, 
hil paduaica. 23rd year. Bik illustrated WMRJMT 
84.paye catalog sent FREE Write today. JpDOHL 


ept. 304-HC, 4006 So. Figurnwi. I^os Ansel(*a, Calif, i 


THOUSANDS OF MEN^^ 

will make fortunes in Aviation. Airplane 
Drafting and Designing are the biggest jobs 
ahead m this fastest growing industry. A new 
field of opix»rtunity for you is opened in our 
improved method of training. 

EASY TO LEARN. STUDY AT 
HOME. PAY AS YOU GO. 
EMPLOYMENT SERVICE. 

Write for booklet outlining courses in Airplane 
Drafting and other aviation aubjt*ct8, including 
the famous Wcem’s System of Navigation— 
endorsed by Col. Lindbergh, Commander 
B.\ rd, Lincoln Ellsworth, Admiral Moffett, etc. 


AIRPLANE DRAFTING 


m AIRPLANE 
U MOTORS 


r-i AIRPLANE 
U MECHANICS 














SCIENTIFIC AMERICAN 


FcfNtiorylVM 


Our Choice of Recent Books 


Electricity, What It Is and How It Acts 

By Andrew W. Kramer, 

Asso, Editor, Power Plant Engineering 

P RACTICAL men, engineers, and doers of various 
kinds, would doubtless find this volume to their 
liking, because it is a direct, straightforward presenta¬ 
tion of a world of fact without literary “trimmings” 
and speculations. It starts with the elytron and em¬ 
braces electric conduction, insulators, condensers, 
solenoids, and vacuum tubes, yet gives all the solid 
meat of modem fact concerning the new atomic 
physics. One outstanding characterization would be 
that the author keeps both feet on the ground. Well 
illustrated. 270 pages. $2.10 postpaid 

The Radio Manual 

By G. E. Sterling, 

Radio Inspector, U. S. Dept. Commerce 

A new and completely revised edition of this 
standard work giving the latest information on 
television, modulation, interference elimination, and 
new aviation and marine equipment. Probably the 
most complete handbook on radio that is published. 
786 pages and index, amply illustrated with diagrams 
and photographs. $6.20 postpaid 

Interior Electric Wiring 

By Nelson-Dunlap 

C OVERS all forms of interior wiring, splicing, 
et cetera, for both apartment and factory, with 
typical cost worked out for a particular example. 
Estimating is also treated so that this text will be 
useful for home study or for the owner or engineer 
who wishes to check up on plans or installations. 

$2.65 postpaid 

Physics of the Home 

By T. A. Osborn, 

Prof. Physics, Vniv. of Washington 

W E have had a text for almost every other but 
this most important branch of the science and 
here is one that covers the principles which find con¬ 
stant application in the daily home life. First the gen¬ 
eral subject of physics is covered —Sound, Heat, Light, 
and Electricity. At the head of each chapter review 
questions of practical application are given and at the 
end a general review of questions. A most excellent 
and greatly needed text in this important field. 

$3.20 postpaid 

Experimental Science 

By A. F. Collins 

C URIOUS and surprising experiments that can be 
performed with the simplest apparatus; for par¬ 
lor or classroom, to give a real workable understanding 
of scientific truths. 280 pages, fully illustrated. 

$2.15 postpaid 


Practical Chemistry 

Lyman C. Newell, Ph.D., 

Prof. Chemistry, Boston Univ. 

W ELL-ORDERED revision has brought this 
comprehensive textbook for the first year of 
chemistry into harmony with recent advances in 
chemical theory and practice. The additions and al¬ 
terations follow the author’s original plan, to present 
in one voliune all that is essential in an elementary 
chemistry course. The chapter on radium has been 
re-written, and revisions made in chapters dealing with 
chlorine, nitric acid, valence, ions, and classification of 
the elements. New material deals with electrons, 
atomic numbers (including a table), helium, neon, 
atomic hydrogen, vitamins, chromium plating, cellu¬ 
lose, X-ray spectra, quartz, and the constitution of 
matter. The presentation is designed to give max¬ 
imum clarity, while depending upon the teacher to 
select the material best suited to the needs of the class. 
Experiments in Practical Chemistry, a division which 
occupies about one fourth of the volume, is a com¬ 
plete laboratory manual intended for use with the 
author’s textbook. The teacher is expected to choose, 
from the ample selection of material, the experiments 
which provide a course adapted to his requirements. 
The indexing is both clear and comprehensive, and a 
good bibliography for supplementary reading is in¬ 
cluded in the appendix. $2.40 postpaid 


Early Columbia Engineers 

By J. K. Finch, 

Prof. Civil Engr. Columbia 

A mong the pioneer Ahierican engineers the names 
of John Stevens, James Renwick, Horatio Allen, 
and Alfred Wingate Craven stand out prominently. 
The story of their lives is as well a history of early en¬ 
gineering and the record here set down may well be an 
inspiration to students of today. The format is of 
unusual excellence. $1.15 postpaid 


How to Fly 

By Lieut. Barrett Studley, V. S. N. 

W RITTEN by the instructor in the Flight School 
of the Naval Air Station, Pensacola, this is 
probably as practical and far reaching a text as has 
appeared, for it combines a technical knowledge of the 
art with wide experience in presenting the elements of 
the same, as well as ability to single out and teach in 
most acquisible form just the points for quick and 
efficient performance with a plane. Unquestionably 
the author knows his material, and assuredly he can 
present it in clear, concise, and flurat style. 

$S.20 postpaid 
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Opportunities in Aviation 

By Lieut. Walter Hinton, V. S. N. (Retd.) 

T his book will tell you what is happening in every 
branch of aviation; what the flying and ground 
jobs are; describes air-line and air-transport operations 
and the contributing industries. It shows how busi¬ 
ness and the professions can profit and the thousand 
and one opportunities which aviation oflters today. 

$3.20 postpaid 

David Lloyd George 

By J. Hush Edwards, M.P. 

‘“’T'HE narrative of this ward of a Welsh cobbler who 
1 learned to read by studying the Bible and rose 
to fill the most exalt^ office that his country had 
to give him,” writes Secretary Davis—himself a 
Welshman—^in a most happy introduction. Whatever 
may be thought of Lloyd Gwrge’s sincerity, ambition, 
or political expediency, no one can challenge the fact 
that he was always the spokesman of democracy 
and always worked for the people and for those 
principles which he considered were of paramount 
importance to them. A vivid and picturesque bi¬ 
ography that inescapably demands most attentive 
consideration. 2 vols., $7.75 postpaid 

A History of Science 

By W. C. D. Dampier-Whitham, M.A., F.R.S., 
Winchester College, England 

T he full title, which well describes this book, is 
"A History of Science and its Relations with 
Philosophy and Religion.” Philosophy digs deeper 
than science as such, yet the two are really parts of a 
greater whole which most thinking people aspire to 
comprehend. This work is for the seasoned reader 
who may already have read some such book as the 
famous “Story of Philosophy” by Will Durant, or done 
equivalent thinking. In scope it extends from an¬ 
cient to modern science and philosophic thought. 

$6.00 postpaid 

The Story of Evolution 

By Benjamin Gruenherip Ph,D„ Biologist 

T he yearly output of popular works on evolution 
is large but this is a work we have singled out 
from all the others to reread and save. Too many of 
the books on evolution have not been well rounded, but 
Professor Gruenberg has covered every phase of the 
many-sided subject of evolution—except, perhaps, the 
fossil record of extinct animals. This being the case, 
the book would serve as a companion piece to Dr. 
Thom's “Dust to Life,” which especially emphasizes 
that phase. As the 466-page book is attractively 
dressed—fine paper, large print, showy covers—it 
would be a desirable library-table work. One feature 
noted is that the author handles the subject of human 
evolution with tact and diplomacy; you could lend this 
book to a Fundamentalist without fear of making an 
enemy. Yet it does not sidestep. $4.20 postpaid 


Dust to Life 

By Burton Peter Thom, 

“ pvUST TO LIFE” is called a “scientific story of 
■L/ creation” and such, after a careful reading, we 
find it. Dealing first with non-living matter as atom 
and universe, its main theme is the origin and evolu¬ 
tion of life. Many books have covere<l .similar ground 
but not as this one does; it gives a most detailed 
account of the various forms that have lived in the 
past—the dinosaurs genus by genus, the giant mam-, 
mals, and the precursors of man—than any book we 
have seen. The usual assortment of charts, tables, 
diagrams, and genealogical trees which to some make 
existing textbook treatments of the same subject more 
of a task than a delight, arc omitted from this book, 
and the treatment is wholly popular. It is, however, 
accurate, authoritative, and .''cliolarly. 121 illustra¬ 
tions, 387 text pages. $5.20 postpaid 

Magic Spades 

By R. V. D. Magoffin, Pres» Archeo, Inst, of Am., and 
Emily C. Davis, Archeological Staff Writer, Science Service 

F or the many who enjoy the revelation of hitherto 
unknown secrets of human antiquity here is 
indeed a feast of many courses. The book tells about 
dozens of romantic excavations both in the Old 
World and the New. Though the authors are qualified 
scientiwsts the style of presentation is popular and 
bright. 'What did you find in this book?'' we asked 
a member of our staff who read it. The reply was: 
"More direc*t answers to more questions that had 
long puzzled me than any book 1 have ever seen or 
read." The b(K)k is handsomely printed and illustrated. 

$5.20 postpaid. 

History and Monuments of Ur 

By C. J. Gadd, The British Museum 

S o much has been discovered recently about this 
traditional birthplace of Abraham, that the entire 
hi.story of this mo.st mysterious city can now be set 
down with considerable accuracy. Avoiding minute 
discussions, all available knowledge is drawn upon for 
a chronological .story which is as fascinating as it is 
instructive. 32 plates of photographs, many of them 
depicting two subjects, correlate the text and add much 
interest. $5.00 postpaid 

America Set Free 

By Count Hermann Keyserling 

T his is a book for Americans. It states our 
problems from our viewpoint. It is a kind of 
psychoanalysis of the United States as well as a 
prophecy. It is provocative and challenging - a book 
that will be much discussed, for it gives the clear and 
honest viewpoint of one of the most • brilliant and 
erudite of living philosophers. 595 pages and index. 

$5.20 tx)stpaid 
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Best Sellers 

Among Scientific American Readers 


In Order of Popularity, the Following List Shows the Preference During 1929: 


PHYSICS FOR COLLEGE STUDENTS-A. A. Knowlton .13.90 

A new, thorough treatment for reference or study 

COURSE IN GENERAL MATHEMATICS~C. H. Currier .3.70 

Good to brush up our forgotten mathematics 

THE NATURE OF THE PHYSICAL WORLD^EdiNnuton . 3.90 

The philosophical outcome of great changes of scientific thought 

HANDBOOK OF CHEMISTRY AND PHYSICS-C. D. Hodtman and N. A. Lange 5.20 

A neat, compact collection of tables and data 

BLUEPRINT READING— Dalzell-McKinney-Retow . 1.40 

For the layman with no knowledge of drafting 

BELIEVE IT OR NOT—/?. L. Ripley 2.00 

A collection of freaks or monstrosities founded on fart 

GEOPHYSICAL PROSPECTING^^ L M. £. 5.20 

Authoritatively describes accepted practice 

BRIEF COURSE IN CHEMISTRY-L. C. Newell . 1,65 

A much condensed minimum course 

A HISTORY OF MECHANICAL INVENTION-a. P. Usher . 5.20 

Complement to the other two books of importance 

IF YOU WANT TO FLY-Ate*and«-r Klemin . . 2.65 

The art explained in simple, practical fashion 

OUR WONDERFUL UNIVERSE-Pro/. C. A. Chaut . 1.75 

An easy introduction to astronomy 

REFRIGERATION—J. J. Moyer an<f R. N. F/«* .4.20 

Covers the field, including household automatic 

STEEL SQUARE POCKET BOOKED. L. Stoddard .1.10 

The various solutions that can be demonstrated 

SCIENCE IN THE HIGH SCHOOL— W, N, Wooding, M, E. Oaks, H, E, Brown .2.75 

A reference to bibliography for reading and research 

PRACTICAL COLOR SIMPLIFIED-IFm. J. .3.05 

First-hand aid in choosing, mixing, harmony, and matching 

THE NEW REFORMATION~Mic/uic/Piip<n. . . 2.65 

Man’s dramatic search into nature for her laws and secrets 

OUR FACE FROM FISH TO MAN-IF. K. Gregory . 4.70 

How and why one has a Face 

THE SUN—C. G. Abbott .3.65 

Treats from all angles—theoretical and practical 

WEATHER—£, £. Free and Travis Hoke .3.15 

Answering all conceivable questions on the subject 

THE A. B. C. OF TELEVISION-Jl. F. Yates 3 jO 

A survey of the entire field in understandable language 

SOUND MOTION PICTURES-H. B. Franklin . 3.2© 

Both recording and reproducing on film and wax 

ARMATURE WINDING^Moreton^Roe^Dunlap . 2.15 

The whole subjects in lucid and descriptive style 

THE UNIVERSE AROUND US-Sir James Jeans . 4 . 7 © 

A philosophical work to stir profound thought of the studious 

For Sale by Scientific American 
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Commercial Property News 

Facts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 


**Trademark Specialists’* Repudiated 

A BULLETIN regarding circulars recently 

issued by certain self-styled “trademark 
specialists/' has been issued by the Com¬ 
mittee on Trademarks and Unfair Compe¬ 
tition of the Association of the Bar of the 
City of New York. This committee, under 
the chairmanship of Harry D. Nims, in¬ 
cludes Henry T. Horn id ge, Ellis W. Leaven¬ 
worth, Alan N. Mann, Howard M. Morse, 
Orson D. Munn, A. Parker-Smith, James 
McKinley Rose, George W. Tucker, Wal¬ 
lace White, and William B. Whitney. 

The bulletin follows, in full text: 

The Association of the Bar of the City 
of New York has authorized the publica¬ 
tion of this bulletin in order to inform the 
general public regarding certain funda¬ 
mental principles of trademark law and to 
correct some erroneous conclusions or im¬ 
pressions which may have resulted from 
the recent activities of so-called Trade¬ 
mark Specialists who have been circulariz¬ 
ing the business world. 

1. The first person to use a trade¬ 
mark on merchandise acquires title 
thereto in the territory where his goods 
are marketed. Therefore the sug¬ 
gestion by these Trademark Specialists 
that the owner of a trademark is in 
danger of losing his mark by not hav¬ 
ing it registered according to their sug¬ 
gestions is entirely contrary to fact. 

2. Registration in the United States 
Patent Office is not at all essential for 
the protection of vested trademark 
rights. It is desirable as being prima 
facie evidence of ownership (when se¬ 
cured under the 1905 Act), and for 
other practical and procedural reasons 
such as giving the registrant the right 
to use with his mark the phrase “Reg. 
U.S. Pat. Off." and the right to bring 
suit in the federal courts. The adver¬ 
tising Trademark Specialist in the 
cases investigated has exaggerated 
the importance of specific forms of 
registration and the language used 
is susceptible of a construction which 
might mislead the trademark owner as 
to the true situation. 

3. As a rule no mistake fatal to com¬ 
mon-law trademark rights can be made 
in obtaining a trademark registration, 
but it is usually advisable, because 
of the technical nature of the proce¬ 
dure and the probable need of over¬ 
coming Patent Office objections, that 
competent counsel should i)e en¬ 
trusted with this work. The Special¬ 
ist's warning that a single defect lurk¬ 
ing in a registration may cause the 
loss of a mark and the good will of 
the business and similar expressions 
are obviously erroneous. 

4. Vested trademark rights are 
recognized and protected by the courts 
fn ail the States irrespective of 
$tate or federal registration. There¬ 
fore the statement often found in 
iOide of these circulars and letters sent 


out by these self-styled Specialists 
timt state registration is necessary in 
order adequately to protect trade¬ 
mark rights is not true. State regis¬ 
tration is helpful only in exceptional 
cases and the trademark owner should 
not be burdened with the large expense 
involved in securing such registration 
except in unusual cases. 

It is obvious, therefore, that the general 
public need not be disturbed or alarmed 
by the statements and veiled suggestions 
of disaster often found in circulars and 
letters which are constantly being received 
by trademark owners, circulated by per¬ 
sons and concerns thus soliciting use of 
their services in connection with such 
matters. 

Rejection of Qaims Due to 
Delayed Application 
I^ELAY for nearly five years in making 
^ the application for reissue patent 
covering locomotive reversing-gear mechan¬ 
ism resulted in rejection of certain claims 
of the delayed application by the Com¬ 
missioner of Patents ex pari e Henry Helm¬ 
holtz el al. The decision was rendered on 
an appeal from the ruling of the examiners 
in chief, finally rejecting claims 10 to 16 of 
reissue patent Number 17483. The origi¬ 
nal patent Number 1208556 was granted 
December 12, 1916. 

The applicants accounted for the delay by 
general statements that they were engaged 
in furtherance of the war aims of the Govern¬ 
ment and could not exploit and did not 
learn of the defects of the original patent 
until shortly before the filing of the appli¬ 
cation. This was held to be an insufficient 
special circumstance which would not ex¬ 
cuse the delay in view of the fact that the 
patent was assigned three years after it 
was issued, and nearly two years before 
the reissue application to a corporation 
which furnished no excuse for its delay. 


Invention Rights Barred by 
Disclosures of Prior Art 
TT is the intention of the Patent Statute 
to reward invention, and not to reward 
diligence in unearthing prior patents which 
have not been turned into commercial suc¬ 
cess. A person is not entitled to the reward 
given inventive genius if his invention has 
already been disclosed to the public 
through the records of the Patent Office, 
even though the prior art device has not 
gone into extensive and successful commer¬ 
cial use, according to a decision of the Cir¬ 
cuit Court of Appeals for the Tenth 
Circuit. 

The case in question, W. H. Butcher 
Packing Company versus Cincinnati 
Butchers' SupWy Company, was heard by 
Circuit Judges McDermott, Lewis and 
Phillips* on appeal from the District Court 
for the Western District of Oklahoma. 
The lower court had found infringement, 
awarded an injunction and directed an 


accounting, but the Court of Appeals 
reversed the decree, with instructions to 
dismiss the bill. The machines of both 
parties of the suit were found to lack 
novelty over the prior art, and theiefore 
had no right to claim patent protection. 

The plaintiff's patent for hog-dehairing 
machines, Number J 388898, issued in 1921 
to Charles G. Schmidt and Oscar C. 
Schmidt, was held to be more like the prior 
art than the patent held by the defendant 
was like that of the plaintiff. Because of 
public use of the prior art machines, in 
which the invention had been disclosed, 
the later patentee has no grounds for de¬ 
manding the rights of the inventor. Find¬ 
ing no infringement, and not passing upon 
the validity of the claims in suit, the court 
held it unnecessary to discuss presumptions, 
commercial success, or many other points 
ably briefed and argued. The decree was 
reversed and the bill dismissed. 

Facsimile Signature Upheld 
FAESPITE its similarity to the opposer's 
^ trademark, the autograph-signature 
mark “E. W. Williams," has been up¬ 
held by the Assistant Commissioner of 
Patents on the grounds that a facsimile 
signature possesses such distinctiveness as 
not to be confused with marks otherwise 
portrayed. The ruling reversed the deci¬ 
sion of the acting examiner of interferences, 
which had sustained the opposition to the 
registration of the signature. J. B Willis ms 
Company, owner of the mark “Williams," 
had contested the registration of the facsi¬ 
mile mark, both marks being used for cream 
to be used after shaving. 

In holding that there was no likelihood 
of confusion by the current use of the two 
trademarks on goods of the same descrip¬ 
tive properties, the Assistant Commissioner 
pointed out that in every branch of the law 
handwriting is considered distinctive. The 
distinctiveness, in such cases, is in the »wn- 
manship and the mark is not the mere name 
of an individual. According to the ruling, 
the mark “E. W. Williams," as written, 
bears no resemblence to the mark “Wil¬ 
liams,” despite the seeming evidence to 
the contrary. 

Profits from Expired Patents 
\40RE and more holders of valuable 

patents and trademarks are realizing 
that the best insurance for profits during 
the post-patent period is in building recog¬ 
nition for the future by extensive advertis¬ 
ing. When patents expire, the company 
which has established itself firmly in the 
field is at a distinct advantage over its 
competitors, even when the industry at 
large is free to make Use of the invention. 
As many patent-holders have learned, 
this “head start" cun be perpetuated and 
capitalized by the judicious use of display 
advertising. 

A slightly different result, illustrating 
the same principle, was pointed out re¬ 
cently in Engineering and Mining Journal; 
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**Ba8ic patents on a machine used exten¬ 
sively by a specific industry were owned 
by the ABC Corporation. The XYZ 
Company also made the machine, along 
with other products, paying the ABC 
people a royalty for every machine sold. 
The XYZ Company chose to stay in busi¬ 
ness without making a practical profit on 
this particular product. Why? 

“Two years or so ago the patents expired. 
The expected happened. Dozens of manu¬ 
facturers turned to making the machine. 
But instead of diminishing sales for the 
XYZ Company, there came increased 
sales, pyramiding profits, and leadership 
in the field. This leadership is being main¬ 
tained today by the same formula that was 
used steadily for three years before indus- 
try-at-large was free to make the machine. 

“During the three-year period from 1923 
to 1926, when XYZ’s profits were barely 
enough to pay royalties to the patent 
owners, XYZ advertised regularly in cer¬ 
tain well-chosen periodicals, building recog¬ 
nition for the future, intrenching them¬ 
selves in a strategic position for the post¬ 
patent period. After the patents expired, 
in 1926, pyramided effects of continuous 
advertising sent sales and profits constantly 
upward. 

“Today a sustained advertising program 
of full and double pages, with pithy, 
factful copy, is keeping the XYZ Company 
in top place.“ 


Mark Sujifteative of Use Held 
Not Descriptive 

ALTHOUGH the notation, “Detective 
Special,*' the word '‘Special’’ having 
been disclaimed, is obviously a I'ecommen- 
dation of revolvers to detectives and sug¬ 
gestive of their use, it has been held that 
the notation is not so clearly descriptive 
as to justify the Patent Office in refusing 
registration. The applicant, Colt’s Patent 
Fire Arms Manufacturing Company, had 
appealed to the Commissioner of Patents 
from the decision of the examiner of trade¬ 
marks. In refusing registration, the ex¬ 
aminer asserted that the mark is descrip¬ 
tive of the goods, offering in substantia¬ 
tion of his stand a reference from the appli¬ 
cant's catalog describing the revolver in 
question as "a snub-nosed Colt shooting 
the powerful .38 special cartridge, yet 
small enough to ride handily in the side 
pocket of coat or overcoat.’’ 

The Commissioner concluded that the 
revolver has no structural characteristics 
which make the weapon particularly suit¬ 
able for use by a detective any more than 
for any other person. It was conceded that 
the mark would be interpreted in the nature 
of a recommendation of the revolvers to 
detectives, and would function, not de¬ 
scriptively as to the chararteristics of the 
articles but suggestively as to their use. 

Among the references cited by the appli¬ 
cant in defense of the mark were, “Hotel 
Special," for coffee; “Cow Boy Special," 
for overalls; “Miner's Special," for gloves; 
“Planter's Special," for feed for horses; 
and “Banker's Special," for revolvers, 
showing that it is the practi(ie of the 
Patent Office to register marks of such 
character. Concerning the trademark, 
“Banker's Special,^ for revolvers, the Com¬ 
missioner said, “I fail to see any distinc¬ 
tion as to registrability between the two 
marks, and feel that either both should 
have been registered or else both should 
have been refhsed registration. The 


Instant mark is regarded as not so clearly 
descriptive of the applicant’s goods as to 
justify the Office in refusing its registration. 
The decision of the examiner of trademarks 
is reversed." 


Why Spark Plugs Do Not Crack 

“'^HOSE who drove automobiles a few 

^ years ago will recall vividly, among 
other troubles, the grief caused by cracked 
spark plugs," we are reminded by J. T. 
Pardee of the United States Geological 
Survey, in a recent isssue of the United 
States Daily. “Today we have forgotten 
about spark plugs. They have coased to 
be a source of trouble—no one ever hears of 
a cracked porcelain any more." 

Explaining “Why spark plugs do not 
crack," Mr. Pardee describes the way this 
improvement was brought about, an inci¬ 
dent which clearly illustrates the value of 
purely scientific research carried on for its 
own sake and without any immediate 
economic object in view. 

“In June, 1926, in the course of field 
work for the Geological Survey, in Inyo 
County, California, Adolph Knopf, a 
geologist, saw an outcrop of rock that had 
been taken by one prospector for silver ore 
and by another for phosphate. It evi¬ 
dently was neither, and so far as its ap¬ 
pearance indicated was merely one of the 
host of rocks that compose the bulk of 
the earth’s crust. 

“However, the geologist, recognizing the 
mass to be of an unusual character, stole 
time enough from the otherwise economic 
work assigned to him to gather specimens 
and to ascertain the facts of its occurrence. 
Later, at Washington, an examination of 
his collection showed that the rock was 
largely composed of a mineral called anda- 
lusite. Now at that time andalusite was 
not known to have any economic value. 
But, because of its scientific interest, a 
description of the occurrence was published 
in a scientific paper. 

“Before that time the silicate minerals 
had been one of the many subjects of investi¬ 
gation by the geophysical laboratory, which 


had, among other things, determined what 
to the layman might appear to be a bit of 
perfectly useless information; namely, the 
amount of swelling and shrinking shown 
by andalusite and other minerals when 
they were heated and cooled; or, in scienti¬ 
fic terms, their coefficients of expansion. 

“The geologic paper and the results 
worked out by the physicists fell into the 
hands of engineers looking for substances 
with which to make spark-plug procelains 
that would not crack, and presto!—andalu¬ 
site was the answer. The geologist's re¬ 
search had found the deposit, and the phy¬ 
sicist's research had shown its suitability 
for the purpose sought. 

“Again in the course of field work, this 
time in the Rochester district of Nevada, 
the same geologist discovered another 
scientifically interesting occurrence, a mass 
of the mineral dumortierite, which, in the 
course of events he described and for which 
the physical properties had been made 
known as before, with the result that the 
spark-plug makers were directed to a de¬ 
posit even more valuable for their pur¬ 
pose than the andalusite. 

“Today, as an indirect result of purely 
scientific, uneconomic investigations, we 
drive our automobiles with never a fear of 
a ‘missing’ plug." 


Electroplating Process Claims 
Declared Patentable 
INDING nothing in the claims that 
limited them to any particular appara¬ 
tus, the Board of Appeals of the Patent Of¬ 
fice has reversed the action of the examiner 
who had rejected as-unpatentable certain 
claims of a process for electroplating the 
interior of tubes. The process claims had 
been rejected as not being patentable over 
the apparatus claims which were allowed 
by the examiner. The allowed claims are 
included in patent Number 1733404 issued 
to Frank A. Fahrenwald, covering both 
process and apparatus for electroplating 
tubes. 

The Board of Appeals held that the ap¬ 
paratus disclosed, when operated in the 
manner described, carries out operations 


Patents Recently Issued 

Classified Advertising 

Advertisements in this section listed under profier classifications, rate 25c per word each 
insertion; minimum number of xvords per insertion 24, maximum 00, Payment must 
accompany caih insertion. 

Anyone desinnj/ the address of a patentee listed in this section may obtain it by 
addressing Munn & Co ; those desiring official copies of patents herein listed, may secure 
them by remitting 15 cents for each one (state patent number to insure receipt of desired 
copy) to Munn & Co., 24 West 40th Street, New York City, 


Pertaining to Aeronau tics 


Brakino Devick for Aircraft— By which 
the speed may be smoothly cheeked in flight, 
and the craft automatically maintained with 
safety in a fore and aft balance, bo that when 
landing it may be brought to rest in a relatively 
roBtricted area. Patent 1731736. Marion H. 
Aten. 


Pertaining to Apparel 

Garment —An article of wear convertible 
from a plain rectangular form to be used as a 
steamer rug, or given the form of a wrap with 
sleeves and a collar by the engagement of a 
minimum number of fasteners. Patent 17311694. 
Bessie J. Hart. 


BtrcKLE—Including a tubular body which is 
adapted to telescopically receive the free end of 
a belt, or one of a pair of memberH to be con¬ 
nected thereby, and permit a limited relative 
movement between said members. Patent 
1737492. William H. Carroll. 


Designs 


Design for a Stocking—P atent 79876. 
Ruby Lefi. 

Dh»ign for a DRESS-^Patent 79780. 
Dorothy Long. 

Design for a Tbxtii-e Farric or SmitAR 
ARTici,6-*-Tlie iRventor has been gran^ 
patents for orniftRshtiil desikna for textile, 
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set forth in the process claims. This fact, 
however, is not sufficient reason for reject¬ 
ing the claims as functional, the decision 
stated, when such process claims are not 
limited to any particular apparatus. In 
such cases it was held that process claims 
should be allowed, since the process form 
of claim may be more satisfactory than an 
apparatus claim. 

The application disclosed a process by 
which a tube to be electroplated is mounted 
for rotation; the anode is shorter than the 
tube and is caused to be reciprocated to and 
fro lengthwise of the tube. The liquid is 
circulated through the tube. One of the 
claims stated: “The process of electro¬ 
plating the interior of a tube which contains 
the step of electrolysing a solution of plating 
metal in contact with the entire tube in¬ 
terior as cathode, and simultaneously im¬ 
pressing upon the tube and anode two in¬ 
dependent movements, one a gradual axial 
movement relative to each other and the 
other a gradual movement of rotation of 
the tube around the anode,“ 


Garment Pressing Machine Patent 
Upheld by Court 

NVENTION, and not mere double use, 
is involved in applying to a steam gar¬ 
ment-pressing machine a suction drying 
device taken without substantial varia¬ 
tion from another art, where the patentee 
was not only the first to make application 
of the old device to the new use and the 
first to show how it could be made, but he 
was also the first to perceive and show 
utility in making it. On these grounds, 
the Weinberger patent (Number 1193093) 
for a garment pressing machine has been 
sustained by the District Court of Dela¬ 
ware, which simultaneously declared in¬ 
valid the Spencer patent (Number 1326982) 
covering a device substantially the same. 
These decisions terminated a suit brought 
for the alleged infringement of both patents, 
United States Hoffman Machinery Corpor¬ 
ation versus Pantex Pressing Machine, In¬ 
corporated. 

The Delaware court ruled also that al¬ 
though an examiner had rejected certain 
claims of a patent application which were 
subsequently allowed by examiners-in- 
chief on appeal, a court may hold the 
patent invalid on the same prior art con¬ 
sidered by the Patent Office. 

It was held that the placing of old ele¬ 
ments in juxtaposition without a new 
function or effect is not combination, yet 
when elements are so united that by their 
joint action on their common object they 
perform additional functions and accom¬ 
plish additional results, the union is a true 
combination, and whether they coact sucs 
cesaively or simultaneously is of no im¬ 
portance. Also, according to this court, 
the substitution of one element or device 
for another which performs the same func¬ 
tion in substantially the same way and ac¬ 
complishes substantially the same result, 
even if the substituted part performs the 
function better, is within the capacity of 
one skilled in the art and is not a patentable 
invention. 


Fur Company Denied Uae of 
Name “Hudsop*^ 

T TPHOLDING the Hghts of the historic 
^ firm known as the Hudson’s Bay Com¬ 
pany, chartered by King Charles II in 
uhd^r the title, ^‘The Governor and 
of Adv^tuitrs of England 


fabrics. Patents 79749, 79760, 79751, 79752, 
79753, 79764, 79755, 79756, 79767. Frieda B. 
Paisner. 

Design for a Dress — Patent 79887 
Dorothy Lung. 


Electrical Devices 


Alarm Apparatus —An electric burglar and 
fire alarm which normally utilizes the house 
lighting current for actuating an alarm when 
the surreptitious opening of a door or window 
is effected or when a fire occurs in the building. 
Patent 4782276. John A. Morrison. 

Indicating Apparatus— For indicating, 
annunciating or displaying indicia hearing ele¬ 
ments, which are displayed and concealed suc¬ 
cessively in numerical order, as the result of 
actuation of a single controlling device, includ¬ 
ing a source of electrical energy. Patent 1783817. 
Jo.seph S. Moranor. 

Coin-Controlled Circuit Closer —Which 
automatically controlls an electric device, such 
as a fan arranged within a public toilet having a 
hinged door, upon the insertion of a coin in a 
coin slot and the closing of the door. Patent 
1734838. Arthur W. Tucker. 

Automatic Switch—A safety switch for a 
motor driving a given piece of machinery, 
which stops the operation of the machinery in 
f;ase of an accident, but does not stop the run¬ 
ning of the motor. Patent 1735761. James E. 
Huey. 

Television Apparatus—A system employ¬ 
ing a square scanning beam upon a photo¬ 
electric coll controlled by two rotating spherical 
surfaces, the axis of which are disposed at right 
angles to each other. Patent 1735553. Samuel 
T. Syphrit. 

Electric Advertising Device —Wherein 
round or other shaped articles are provided with 
a magnetic member which co-acts with means 
forming a field whereby as the field is energr/.ed 
the article is moved about without apparent 
cause. Patent 1736613. Guy McGoshen. 


Of General Interest 


Submarine Safety Device - Including a 
marking buoy controlled from the interior of a 
submerged vessel, and a cable attached thereto 
which will draw upwardly a normally collapsed 
hose, through which the crew of the disabled 
vessel may be rescued. Patent 1734861. Willy 
Krause. 

Holding Means for Vanity Cases The 
holding structure for the removable plates being 
swingably connected to the casing and con¬ 
structed to hold any kind of powder, rouge and 
like renewals which may be applied without the 
uae of tools. Patent 1734860. William G. 
Kendall. 

Skylight —Which is fireproof, and comprises a 
metalic frame structure made of separable 
members so that the skylight can be disassem¬ 
bled and shipped in knock-dowm condition, and 
secured without the use of solder, bolts or other 
fastening elements. Patent 1734840, Sidney 
Volk. 

Photograph Exhibitor —Comprising a cab¬ 
inet having a plurality of supports for the mount¬ 
ing of photographs on one or both sides, the 
supports being movable in the order of book 
pages thereby successively displaying the pic¬ 
tures to view, without injury by handling. 
Patent 1784790. Helmuth F. Bandt. 

Shaving Brush— Wherein the handle and 
brush element are separable, the brush consist¬ 
ing of a flexible bristle carrying strip helically 
wound and detachably held within the handle 
00 that after use the bristles may be thoroughly 
sterelized. Patent 1734873. William M. 
Neissl. 

CauBiNm Arm Rest and Prop— Which may 
be readily adjusted for use as an arm rest or a 
prop, aiid will serve advantageously on a com- 


Trading Into Hudson’s Bay,’’ the District 
Court of Minnesota has ruled that no other 
firm dealing in furs and blankets can do 
business under a firm name containing the 
words “Hudson,” or “Hudson Bay.” The 
above firm had opposed an application of 
the “Hudson Bay Company,” for per¬ 
mission to continue its established business 
under the revised name, “Hudson Furriers, 
Incorporated.” 

The Minnesota court ruled that the de¬ 
fendant, by improperly adopting the name 
“Hudson Bay Fur Company,” had been 
in error, and despite the fact that large 
sums had been spent in advertising the 
improperly acquired name, it should dis¬ 
continue the use of the word “HudsonV* 

The court said: “If defendant had never 
used the name ‘Hudson Bay Fur Company,’ 
the wrong and deception, if any, involved 
in now using the name proposed (Hudson 
Furriers, Incorporated) would be much 
less than it would be under conditions as 
they actually exist. The application of 
the defendant seems like an effort to see 
how far it will be permitted to go, without 
incurring the penalties of the law, along the 
lines on which it should never have entered 
at all. 

“The world is wide, and available and 
good names for defendant’s business are 
many. It has a great range of selection 
without trespassing upon the rights of 
plaintiff, and without, by a possibility, de¬ 
ceiving the public. Some such name should 
be chosen. In the face of the decree which 
has been entered in this case, the defendant 
has continued to use and advertise under 
the prescribed name for quite too long a 
time. The matter should now be promptly 
closed, and changed conditions, conform¬ 
ing thoroughly to the spirit of the decree, 
should be inaugurated without delay.” 


Examiner Upheld in Ordering 
Drawings Corrected or Withdrawn 

VI^HEN drawings submitted with an 
application for patent are lacking 
in conventional symbols specified by the 
Rules of Practice for all applications in¬ 
volving electrical systems, the examiner 
is justified in ordering the drawings cor¬ 
rected or withdrawn. This decision was 
made by the Commissioner of Patents, 
acting on a petition from an order from 
a patent examiner. 

Although the art generally may use 
different symbols in illustrations, uniformity 
is declared to be necessary in patent appli¬ 
cations in order to facilitate clearness and 
accuracy on the part of the examiners. For 
many years a chart for the guidance of 
draftsmen as to the use of symbols in con¬ 
nection with wiring diagrams have appeared 
in the Rules of Practice. This chart has 
been modified from time to time as the 
practice adopted by engineers and others 
skilled in the arts has changed or advanced. 
The application’s drawing (ex parfe Rod- 
man), the examiner’s requirement, and the 
applicant’s petition were submitted to each 
of the five principal examiners in charge 
of the respective divisions of electricity, for 
comment. At least four of them strongly 
supported the requirement of the examiner, 
in the interest of clearness and accuracy. 
This action of the examining staff and the 
Commissioner of Patents emphasizes the 
importance of having applications and 
drawings prepared by attorneys and drafts¬ 
men thoroughly familiar with the Rules of 
Practice as revised to date. 
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bination folding chair and cot in connection 
with one of the seetionB. Patent 1786669. 
Arthur P. Bailly. 

Method of Welding Copper-Boiler Ends 
—Whereby an extra-thickened portion present¬ 
ing an internal bead at a point where the head 
joins the shell is caused to fuse and extend in¬ 
wardly, presenting a strong structure, which is 
water and steam tight. Patent 1738922. 
Albert H. Trageser and Louis Hassinger. 

Holding Ring for Compact Plates— 
Comprising an annular tubular ring structure 
wherein one or more corrugations are provided, 
whereby different shaped compart plates may 
be properly engaged and held resiliently and re¬ 
movably in place. Patent 1734859. William 
G. Kendall. 

Tray—A serving tray consisting of two parts, 
a frame and an article holding plate, the plate 
resting in contact with the frame and handles 
which hold it from slipping, yet rnay bo easily 
removed for interchange or cleaning. Patent 
1738838. Malcolm Steiner. 

Brush—A hair brush of the type which in¬ 
cludes a handle and a detachably associated 
bristle carrying section which may be easily 
disassociated to permit of a thorough cleansing 
and sterilizing of the parts. Patent 1735802. 
Rocco Statute. 

Bottle Crate —Particularly designed for 
transporting milk bottles, including non- 
metallic vertically arranged partitions of a size 
and spaced in such manner as to reduce chipping 
and breakage, and minimize noise in transpor¬ 
tation. Patent 1735772. John F. Maurer, Jr. 

Ventilator —Particularly adapted for loca¬ 
tion in the ceiling of a room, for transforming 
horizontal circular motion into vertical circular 
motion, giving a maximum air spac^ from a 
minimum area occupied by the device. Patent 
1736760. James R. Howard. 

Traps —For rodents, including a box of 
tapered construction, a door mounted for up 
and down sliding movement within channels, 
and a bait holder and latch rod, the disengage¬ 
ment of the bait automatically closing the trap 
door. Patent 1786786. Sherman S. Pearl. 


from being entirely withdrawn from the cabinet, 
and to support the drawer depending if desired. 
Patent 1786655. Lugi Lombardini. 

Loose-Leaf Binder —Comprising a binding 
member in the form of a strap which extends 
through slots in the aligned perforations of a 
plurality-of sheets and is fastened to prevent 
accidental movement of the sheets. Patent 
1785081. Royden E. Beebe, Jr. 

Bedcover Folding Device —Which func¬ 
tions on any conventional form of bed, to render 
available as bed covering the entire length of 
the blanket and other coverings, by eliminating 
the necessity of tucking covers beneath the 
mattress foot. Patent 1736212. Benjamin A. 
Moeller. 

Coupling Device —For connecting necklace 
or locket chains, including a pair of rotatable 
notched elements connected for movement in 
opposite directions, the notched portions re¬ 
ceiving and completely embracing an article to 
be coupled. Patent 1737481. Michael Rabb. 

Inscription Device —For sand blasting 
letters or other configurations upon tomb stones, 
whereby special designs may be set up and 
pressed into a prepared coating for cutting out, 
the letters being more accurate than when cut 
by hand. Patent 1737600. George B. Johnson. 

Umbrella —A collapsible umbrella, including 
channel shaped members one of which is slid¬ 
able within the other, and pivoted ribs, the parts 
being arranged so that it can be carried in a 
hand bag. Patent 1787464. Henry R. Lillich 
and Carter Smith. 

Playing Cards —Of what may be termed the 
standard type, with the suits so marked with 
distinguishing elements that one of the suits 
may be told from another, at a glance as they 
are fanned in the player’s hand. Patent 
1787478. Jesse E. Simmons. 

Directory Board —Primarily adaptable to 
city maps, enabling a stranger to quickly lo- 
■cate a desired street or place, the function be¬ 
ing electrically performed by pressing a button, 
the device may also serve as an advertising 
medium. Patent 1787520. Thomas P. Richard¬ 
son, Jr. 


a reading to be conveniently taken, whethor 
disposed vertically or horizontally. Patent 
1786502. Robert B. Maddox. 

_ Heating and Ughtlng __ 

Marine Signal Light—A portable signal 
light adapted for marking the. location of 
buoys, dories, channel stakes, fishing gear, etc. 
The portable nature of the device makes it use¬ 
ful generally where a signal light Is needed. 
Patent 1735797. Louis T. Scott 

Automatic Control Apparatus for Gas 
Burners —Which can be set to any required 
opening by hand and is subsequently controlled 
by means of a thermostat for the purpose of 
keeping the temperature of an oven or its equi¬ 
valent substantially constant. Patent 1786^9. 
James Dolphin. 

Damper Control —A special operating ele¬ 
ment for the damper control of heating or 
ventilating pipes and means for locking the 
damper in any adjusted position, rattling due 
to draft through the pipe being prevented. 
Patent 1785084. Frank H. Bryant. 


Machines and Mechanical Devices 

Belt Tightener —Automatically operated 
for maintaining the constant engagement of a 
belt with the drive pulley and a variable engage¬ 
ment with the driven pulley, so that as the 
tightner moves toward the driven pulley the 
frictional engagement is increased. Patent 
1787467. Paul E. Mahaffey. 

Wasihno Machine —Including inner and 
outer casings of the reciprocating types, with 
cleaning solution inlets and outlets, wherein 
clothing is subjected to the washing process in 
an easy manner, and in less time than is usually 
required. Patent 1787480. Max Troy. 

Concrete Mixer —^And transporting tank, 
which operated in one direction will mix the 
sand and cement, and in another position will 
propel the mixture to a discharge point, adding 
the water immediately before the discharge of 
the concrete. Patent 1737522. Carlyle H. 


Wheelbarrow —In which an auxiliary rear 
wheel is provided for relieving the operator of a 
portion of the load, but is adjustable for support 
at various heights without the necessity of re¬ 
leasing the grip on the handles. Patent 1785627, 
John Cwik. 

Shield for Cooking Stoves— Readily ad¬ 
justable, and whereby the cook is protected 
against the fumes and heat rising from the stove 
and food, yet permitted a clear view of the food, 
and in no way interrupted with the manipula¬ 
tion thereof. Patent 1736806. James P. 
Strublo. 

Safety Razor —Wherein a hollow handle is 
provided which constitutes a container for the 
remaining parts so that when not in use they 
may be arranged into a small compact package. 
Patent 1736761. Thomas C. Green. 

Adjustabijs Chair Seat— Which can be 
satisfactorily used in connection with lunch 
counters or the like, and is characterized by 
means permitting of quick and convenient ad¬ 
justment to afford maximum clearance between 
the seat and the counter. Patent 1735804. 
George B. Travis. 

Record Binder— Of the loose-leaf type, 
which will be of all metal construction, ex¬ 
tremely durable and efficient in use, yet will 
permit of light-weight construction of the parts. 
Patent 1786711. Ernest W. Jackson. 

Container Cover— Serving as a sealing for 
preventing leakage of the contents or excluding 
air therefrom and including a compartment for 
holding a direction-bearing pamphlet in such 
manner that it will be displayed when the cover 
is removed. Patent 1736286. Clen S. Hum¬ 
phrey. 

Visible-Card File Cabinet—I n which each 
drawer is hinged at its inner end te a 
apted to no 


Valve for Fuel-Storage Tanks—F or 
trapping and preventing water which has seeped 
into gasoline or kerosene storage tanks from 
being sucked into the pump, and also function¬ 
ing to warn the pump operator should water 
have gotten into his tank. Patent 1737529. 
John H. Viele. 

Hardware and Tools 

Pipb-Rbaming Attachment for Pipe 
Threading Tools —By which reaming the pip© 
for removal of burrs is accomplished simultane¬ 
ously with, and by operation of the threading 
tool, thus upon completion of threading the 
pipe is devoid of interior burrs and ready for in¬ 
stallation. Patent 1781727. Max Richman and 
Harry H. Leon. 

Bending Tooi^ —Particularly adapted for us© 
by workers on building construction jobs, for 
the purpose of carrying out clip bending opera¬ 
tions in conjunction with structural elements to 
support the latter in readiness for application 
thereto of other structural material. Patent 
1736686. Fred R. Fehihaber. 

Gauge for Applying Hinges —By virtue of 
which Inserted leaf hinges, where it is necessary 
to cut an angular groove, may be rapidly applied 
with accuracy, and without requiring the me¬ 
chanic to resort to unnecessary measurements. 
Patent 1786709. Ernest Flagg. 

Supporting Device for Raiie—C omprising 
a base or wheeled truck, having U-forms con¬ 
structed of metal mounted thereon, for holding 
the side rails of a ladder or scaffold, and threaded 
studs for securing the rails in fixed position. 
Patent 1786601. John J. Macklem. 

Carpenter's Level—I n which the number of 
bulbs nmUy employed Ui reduced by coml^ning 


Combined Display and Vending Machine— 
A coin operated machine which prominently and 
attractively displays the merchandise which it 
handles, is adapted to handle a wide variety, 
yet peri^t the selection of any particular article, 
which will be automatically dispensed. Patent 
1787499. Robert C. Hardman. 

Fruit - Pitting Machine — Particularly 
adapted for removing the pits from dates by* 
an intermittent motion, means being provided 
for holding the fruit, and positioning the pit 
within the path of a knife for longitudinally 
slitting the fruit and ejecting the pit. Potent 
1784010. Anthony Gotelli. 

Paint Roller —For applying paint to col¬ 
lapsible tubes, at the same time preventing in¬ 
jury and correcting irregularities in the tube to a 
certain extent, while applying the paint in a 
properly coated form. Patent 1788898. Prank 
J. Lynch. 

Atomizer —By which a thorough atomizing 
and intimate mixing of liquid fuels, such as 
crude oil or other hydrocarbons, and air will be 
effected, and ejected at a high velocity thereby 
obtaining a highly combustible mixture. Patent 
1788413. Oscar Kay. 

Combination Bailer, Dump and Pump— 
Characterized by features of construction and 
operation by which the device may be readily 
converted to adapt it for carrying oiit bailing, 
dumping and pumping operations in sinking 
well holes. Patent 1788837. Harry J, Stein- 
berger and Harr A. Miller. 

Stock-Feeding MbaNb—F or machines effect¬ 
ing dual operations upott stocks the stodk belRg 
fed to one pert of mechtee, operetetl ttpoo« 
end then retemed to enother peH of the mb'* 
bMno for n opmi^ou. Fntent 
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Plug Packer— Having meanii by which it 
may be determinately positioned above the 
bottom of a well hole to shut off gas or water 
strata below the oil bearing strata. Patent 
1734884. Edward E. Simpson. 

Vegetable Cutter —A machine of compara¬ 
tively large capacity, whereby vegetables or 
fruits may be cut, chopped or minced in an 
expeditious manner. Patent 1786702. Harry 
M. Williamson. 

Machine fob Proobsbino Fibrous Pilling 
Materials —Including, cotton, cotton waste, 
down, feathers, hair, floss, kapok, jute and simi¬ 
lar materials, such as are commonly used in 
filling mattresses, pillows, cushions, etc., con- 
Histing in beating, cleaning and mixing the ma¬ 
terials. Patent 1735749. Max Goldberg. 

Safety Attachment for Extractors —For 
laundry machinery, for positively preventing 
the opening of the cover until the machine has 
reached a dead stop, or starting the machine 
until the cover is completely closed, thus safe¬ 
guarding operators against injury. Patent 
1735745. Joseph Gariglio. 

Measuring Device —For gasoline apparatus, 
which will positively determine the quantity of 
gasoline dispensed by a weighted element that 
controlls the operation of a reciprocating tank, 
hy movement of the weight to a point indicating 
the quantity required. Patent 1736729. 
John K. Carter. 

Wood Trimming or Edging Machine— 
Wherein a plurality of superimposed barrel 
staves or other flat longitudinal members may 
be trimmed along their edges in a single opera¬ 
tion, and after trimming will be caused to fall 
into a receptacle. Patent 1735792. John C. 
Ramsey. 

Saw Table —Having a removable top with a 
plurality of slots through which gauge bars 
may be projected at predetermined distani'es 
from each other and from a circular saw, for 
cutting boards lengthwise at a predetermined 
width. Patent 1735773. William P. Mcllvanie. 

Plunger —For air pumps, having a cup 
formed of leather or suitable composition in 
which is mounted a resilient member adapted 
to counteract the deformation while retaining 
the cup walls in contact with the cylinder walls. 
Patent 1785767. Ernest W. F. Herrmann. 

Lubricator —An automatic mechanism which 
will feed lubricant from a reservoir by the action 
of centrifugal force to a bearing as the latter is 
heated, the lubricant being cut off from the 
bearing as the latter cools. Patent 1735266. 
Leslie C. Dutro. 

SpiNNiNtj and Twisting Frame —Having a 
special form of stop motion for arresting the 
machine when the bobbins are full, thereby en¬ 
suring that each doffing shall be of uniform 
weight and length; the machine may be very 
easily started. Patent 1786656. Lewis Lumby. 

Die for Imprintino Plabttc Masses— An 
imprinting machine for dough blank.s or masses 
prior to the baking thereof, the parts which are 
made of aluminum or other non-rusting ma¬ 
terial, may be readily separated tg permit of 
cleansing. Patent 1786679. Meyer CollUu 

Speed-Control Pulley —By means of 
which a bell connected with a machine may be 
driven at the same rate of speed as the pulley, or 
at varying degrees, or completely arrested, 
without removing the belt from enga^ment with 
the pulley. Patent 1736578. Joseph Chudner. 

Macaroni Mold —Having means for forcing 
the macjironi paste through a die plate and for 
forming curly or spiral macaroni of tubular 
formation having a longitudinal passage or 
opening extending throughout. Patent 1786611. 
Giuseppe Lubrano. 

Means FOR Impregnating Felt or other 
Fabrics— In a specially formed tank for holding 
the fabric, such as floor-covering or roofing, to 
be impregnated with a suitable oxidised, rub¬ 
bery aspnaltum or other saturant, that they 
may be elastic, strong, taut and water-proof* 
Patent 1786683. Karl H* Bebutte. 


Tackle to Support Scaffolds or Similar 
Devices— Which will permit the workman who 
is standing on the scaffold to control, at will, the 
height of same with regard to the ground with¬ 
out the least danger of accident to himself or 
fellow workmen. Patent 1786728. Manue A. 
Serra y Perez. 

Feed-Gate Control —For cutting off the 
supply of grain or other material after a certain 
amount shall have passed into the buckets of 
an endless chain elevator, thereby preventing 
choking while running at full speed. Patent 
1736691. Ole F. ApUn. 

Jm^iER—Having means for automatically 
feeding warped or uneven boards into the ma¬ 
chine and holding them in position while ad¬ 
vancing against the planers, to insure a true 
and even surface when the board comes from 
the machine. Patent 1786641. William G. 
Zimmerman. 

Elevator —Particularly adapted for freight, 
one of the outstanding features being its auto¬ 
matic operation which is performed by the 
dumping of the object upon a certain lever 
forming part of the elevator. Patent 1736684. 
Federico G. Diago. 


Medical and Surfiical Devices 


Diathermy Knife^ —For use where electricity 
is employed in tonsil-lectomy, comprising a 
cutting blade and insulating material against 
the edge, whereby a tonsil may be cut, the tissue 
destroyed, and the tonsil removed without 
bleeding. Patent 1735271. Sutten 11. Groff. 

Method of Manufacturing Dry Yeast for 
Medical and Pharmaceutical Purposes— 
Consisting in subjecting yeast to the action of 
alcohol at a tem|)erature of 55 to 65 “ C., extract¬ 
ing the liquid, drying the resulting mass, and 
subjecting this mass to the action of heat at a 
temperature from 150 to 160® C. Patent 1736657. 
Cornelius Massatsch. 

Medicament Applicator — Particularly 
adapted for applying a medicament to the 
cervix uteri, having a cup-shaped member at 
the discharge end to fit over the mouth of the 
cervix, so that the treatment may be direct. 
Patent 1737454. Ernest L. Foley. 


Musical Devices 


Harmonica Holder —Capable of being folded 
into a substantially flat or nested position, but 
when in use, will firmly hold the harmonica in 
position for operation ag^ainst the mouth, or 
in an out of the way position. Patent 1734799. 
Leigh A. Elkington. _ 


Plumbing and Fittings 

Closet Bend— For connecting a water closet 
bowl with the soil pipe, having a non-siphon in¬ 
let whereby water coming from that end which 
connects with the closet will not cause siphoning 
in other fixtures connected with the inlet. 
Patent 1733828. Osgood M. Redlon. 


Prime Movers and Their Accessories 


Piston —Having meana by which the skirt 
can be shortene^in length and yet overcome the 
tendency of the piston to rock in the cylinder, 
particularly adapted for use in internal com¬ 
bustion engines. Patent 1733422. Albert 
Mertz. 

Internal - Combustion Engine— Having 
an auxiliary piston co-operating with the work¬ 
ing piston to maintain compression within the 
cylinder while passing oyer dead center, no 
compression being lost, and ignition taking place 
when the crank arm is in most effective position. 
Patent 1734867. Douglas J. Martin. 

Noise Eliminator for Internal-Com¬ 
bustion Engines —For use on crank case open¬ 
ing covers and pans for absorbing and liberat¬ 
ing metalic vibrations, there is no metallic con¬ 
nection between the adjoining parts, and oil- 
tight Joint being formed without constant at¬ 
tention. Patent 1787466. Harry J. Lynd. 


Pertaining to Recreation 


Toy Windmill— Comprising a figure with 
waving arms, acting in a very life like manner, a 
plurality of sets of oppositely revolving wind 
driven means, and electric lights to illuminat<* 
the device while in motion. Patent 1784858 
John F. Keller. 

Amusement Ride —Wherein the carriages 
or cars may be moved up and down as they move 
in a circle, or may move upwardly and then in 
a circle giving to a limited extent the sensation 
of flying. Patent 1734856. Jacob Irsch. 

Game Apparatus— For playing indoor golf 
under similar rules governing the game as played 
outdoors, the game board being laid ^ut to 
simulate a course with tees, fair ways, putting 
greens, hazards and lines indicative of “hooks’* 
and “slices.*' Patent 1786794. Herbert H. 
Bristow. 

Hand Fishing Net —For landing fish after 
they have been caught and drowned, equipped 
with a readily adjustable loop for supporting 
the net at the fisherman’s side at a height to 
obviate its entanglement with obstacles on the 
ground. Patent 1736624. Allan S. Richardson. 


Pertaining to Vehicles 


Light Projector—A headlight mounted to 
conceal the source of light from the front of a 
vehicle and reflect the rays downwardly and 
forwardly toward the ground, without causing 
glare in the eyes of kpprouching drivers or pe¬ 
destrians. Patent 1731125. William M. 
Cassetty, Jr., William C. Alford, and Frank L. 
Ross. 

Convertible Seat for Motor Vehicles— 
Whereby the conventional type of built-in seats 
of an automobile may be easily converted into a 
bed substantially the width of the vehicle body, 
or reversible so that the occupants may face the 
rear. Patent 1782151. Prank A. Clark. 

Summer Top for Aui'omobiles —Adapted 
to extend over the roof of the automobile in 
slight spaced relation thereto whereby the 
auxiliary tpp will receive the direct sun rays, and 
thus protect the roof from blistering and damage. 
Patent 1733007. Sigurd M. Dahl. 

Combined Starter Switch and Choke— 
Which will serve as the usual choke rod and as a 
circuit closer for controlling an electrical circuit 
to the usual starter, may be adjusted to any^ 
desired position while the motor is in operation." 
Patent 1788911. Gloyd L. Seifert. 

Shock Absorber —Constructed so as to 
afford relatively largo and small by-passes for 
fluid to compensate for weak or strong recoils, 
and to provide a large by pass for return of the 
fluid. Patent 1734857. Edwin S. Kant. 

Direction Signal— Which utilizes the 
vacuum produced at the intake manifold of the 
vehicle’s engine for actuating a semaphore arm 
by which the movements of the automobile 
may be conveyed to pedestrians and vehicular 
traffic. Patent 1734094. George MacKay. 

Windshield Wiper— In the form of an at¬ 
tachment, in which a swinging motion is im¬ 
parted to clean a sector shaped space, and 
electrically heated means and cutting means, for 
melting the snow or ice and scraping the same 
away. Patent 1735070. Joseph M. Young. 

Automobile Control Mechanism —By 
means of which the motor is automatically used 
as a service brake through the operation of the 
usual control levers in the usual manner, thus 
eliminating wear and tear and reserving the 
brake for emergency. Patent 1786089. Paul 
G. Peik. 

Slack Adjuster for Brakes— Which may 
be readily adjusted to take up anv appreciable 
wear on the shoes, and will not readily get out 
of order, notwithstanding weather conditions. 
Patent 1786752. Jesse R. Grube and Louis F. 
Munsch. 



trt 


SCIENTIFIC AMERICAN 


F^hvaryiW 


Reading Architects’ 

BLUEPRINTS 



Learn at Home! 


The bin'ldinj; trades are booming. Em¬ 
ployers everywhere are looking for men 
who can read architects’ blueprints. 
Splendid salaries and rapid advancement 
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Looking Ahead 
With the Editor 

April—Engineering Number 

I N our modern civilization, engineering plays such 
an important r61e that Scientific American readers 
have requested an issue containing more than the usual 
number of articles on the subject. This we have 
scheduled for the month of April. Articles in that 
issue will take the reader on an imaginary journey, 
first to New York where the Chrysler Building has 
recently overtopped all other man-made structures; 
thence through a roundhouse where he may see the 
human as well as the technical side of railway engi¬ 
neering; from there to Montana to see a huge coal¬ 
stripping mine; on down to California to see the 
result of a novel method of land fertilization by 
engineering methods--by reclamation; and finally, 
to France to watch the unique construction methods 
used in building a beautiful concrete arch bridge 
which is just about complete. Along the way, the 
reader-traveler may stop off to see smaller but none- 
the-less interesting projects under construction. 

Snapshots From the Air 

W HEN you travel by train, steamer, or automobile, 
you probably take along a camera. When you 
made that last journey by air or took that last short 
hop, did you think of carrying a camera? You probably 
didn’t realize that the amateur can take pictures from 
the air as well as on the ground. Read the article on 
amateur aerial photography in a coming issue so you 
will be prepared before you take to the air again. 

‘‘You Can’t Win!” Against Them 

T he joke: ’‘Another policeman for New York!’' 

which used to be in order when an Irish boy was 
born, is out of date. New York City policemen are now 
made, not born. They go through a rigid course of 
training in the new Police College which gives them 
not only a knowledge of the business in hand but also 
an understanding of criminals. This truly scientific 
college, on the faculty of which there are many 
able men, will be discussed here in the near future. 

Secrets of the Mummies 

Y OU’VE heard so much about Egyptian mummies 
that you realize how many scientific facts can be 
learned from them. It is the same with the mumn^ies of 
ancient Peruvian Indians. An article on hand, based 
on mummy and skeletal evidence, gives an insight into 
their culture and some of the diseases from which they 
suffered. Very little has been published on this sub¬ 
ject heretofore, so you’ll find this article stimulating. 

Every Issue Fully Illustrated 

fflf magazine carefully. If you like iU you 

^ will like succeeding issues also. Better make sure 
of getting it regularly every month. A subscription, 
costing only four dollars, brings 12 issues to you. 


Among Our 

Contributors 


H. Barjot 

D r. barjot of the 
faculty of the Uni¬ 
versity of Bordeaux has 
been an attach^ on the 
staff of the great 
Belgian mining company 
in Africa, the Union 
Mini^re du Haut- 
Katanga, which, al¬ 
though a young concern, 
has the world monopoly of radium produc¬ 
tion and whose copper production bids fair 
to lead the world. When his Arctic power 
project was submitted to the French 
Academy of Sciences, the president of the 
Academy, M. Lecornu, discussed it favor¬ 
ably before the Institute of France, pointing 
out its economic importance for the future. 

Carl G, Hartman 

D r. HARTMAN of the Carnegie Insti¬ 
tution chooses to do advanced re¬ 
search in embryology at Johns Hopkins 
University. He is a Texan, and his past 
research has involved studies of the habits 
of solitary wasps, the embryology of the 
’possum, and the physiology of reproduc¬ 
tion. Most of these researches are of a 
nature to arouse defense mechanism in the 
minds of some people but Dr. Hartman be¬ 
lieves in calling a spade a spade when by so 
doing he can demonstrate scientific truths. 

Peter V. Karpovich 

N ot content to accept old theories rela¬ 
tive to the speed and efficiency of swim¬ 
ming strokes, Professor Karpovich preferred 
to determine facts. With his ingenious 
Natograph, he has already upset some 
old beliefs and it is possible that his 
further researches may revolutionize cer¬ 
tain phases of physical education teaching. 

R. W. Wood 

P ROFESSOR WOOD, of Johns Hopkins, 
is a widely known figure in the world of 
physicists. His work consists mainly in 
experimental rather than formal teaching. 
The number of interesting researches he has 
led—such as submarine location (during 
the World War), mercury telescope mirrors, 
exposing of Blondlet’s famous, or rather 
infamous, “N-rays,” the super-sonic ray 
(the “death ray’’ of sensational periodi¬ 
cals)—are almost unlimited. He works 
on things that are intrinsically interest¬ 
ing and he makes them extrinsically more so. 
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that marks a new epoch in home 
education. 

Never before has knowledge been 
made so instantly accessible—so easy 
to grasp. 

Authorities from 50 diSerent coun¬ 
tries write its thousands of articles— 
bring to your home the learning of the 
great universities, the discoveries of TJ'VERY member of your family can 
sciencb. the practical wisdom of sue- find practical everyday help in this 


neiv 
Yet 

the new Britannica is more than a 
mere answer-book. It is a book of 
richer opportunity—a vital force for 
self-advancement. With the Britannica 
always at hand you can make even 
your minutes help you to success. 

New opportunity for 
all the family 


practical 

cesslol men and women in all walks 
of life. 

All the world’s wonders 

15|000 superb new illustrations, 
many in color, give vividness and 
charm to the fascinating pages of the 
new Britannica—give you the whde 
world in pictures, 

A magic book—that^s what you’ll 
say about this new Britannica, Now, 


marvelous book. For men eager to get 
ahead it is a real aid to greater earning 
power. For women it is a guide in all 
the activities of the home and 
every outside interest. For 
children it provides an end¬ 
less fund of fascinating things 
to make and do. 

Give yourself and your 
family the chance to profit by 
this modem knowledge book. 
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The combined ton¬ 
nage of Admiral 
, Dewey’s fleet in the 
battle of Manilla 
Bay was 19,000 
tons —less than the 
tonnage of the 
Ptnn ly/ratf ta or her 
eistcr ships, the 
California or the 
Virginia, the new 
electrually driven 
•hips in the serv¬ 
ice of the Panama- 
Pactfle line. 





BIGGER than 
Dewey’s whole fleet 


For thk IIoml —General Electric and its asso¬ 
ciated companies manufacture a complete line of 
electric products and appliances, includinj; G-E 
Mazda and G-E JCdison iMazda lamps, G-E 
lefrigcrators, G-E fans, G-E vacuum cleaners, 
G-E wiring systems, Edison Hotpoint ranges, 
porcolatois, toasters, and other Hotpoint prod¬ 
ucts. 

For Industry —Several thousand electric prod¬ 
ucts and appliances including generating and dis¬ 
tributing apparatus, motors, electric heating 
apparatus, street lights, floodlights, traffic lights, 
airport lights, Cooper Hewitt lights, X-ray 
equipment, motlon-piclure apparatus, electric 
locomotives and equipment, street-car equip¬ 
ment. 


B uilt not for war but for peace, the 35 , 000 -ton 
S. S. Pennsylvania is not only bigger than all 
the ships of Dewey’s heroic squadron put together, 
but more efficient than any of them. Her 17 , 000 -hp. 
motors have enabled the Pennsylvania and her sister 
ships, the California and the Virginia, to cut the 
coast-to-coast schedule of the Panama Pacific line 
to thirteen days, and have set a new standard of 
noiseless, vibrationless ocean travel. 

General Electric engineered and built the electric 
equipment of these magnificent new vessels. Other 
General Electric research scientists and engineers 
are doing equally important pioneer work on land 
and for the new traffic of the air. The G-E mono¬ 
gram appears on thousands of electric products and 
appliances as a symbol of research, an assurance of 
advanced electrical correctness, dependability, and 
service. 
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Industry in Los Angeles 
County enjoys these 

advantages: 

* • * * 

Year Wound equable climate, pro- 
ending ideal living conditions 
and high working efficiency, low 
building and maintenance costs. 

» 4 * » 

Contented Open-Shop Labor. 


Largest local market and most 
efficient distributing center in the 
entire West. 


Unexcelled transportation, giving 
favorable access to the markets of 
the Pacific Coast, to Atlantic and 
Qulf States and to the undeveloped 
export markets of the Far East. 

4 4 4 4 

Abundant industrial power, nat' 
Mral gas and water at low rates. 


„ IATURFS generosity has had 
much to do with the tremendous 
growth of population and industry 
in Los Angeles County. But there 
is another vital contributing 
factor. It is the spirit and vigor of 
Youth... the vibrant enthusiasm 
for achievement, inspired by op¬ 
portunity and environment. It is 
observed and commented on by 
business analysts and leaders of in¬ 
dustry. It is virile... real... tangible. 

It has made Los Angeles County 
the biggest concentrated market 
on the Pacific Coast. It has given 
to Los Angeles in 1929 the highest 
bank clearings of any city on the 
Western Slope. It has increased 
industrial production 163 percent 


and harbor tonnage 6,000 percent 
in ten years. 

It resulted last year in the purchase, 
in 11 Southern California counties, 
of 48 percent of all new automo¬ 
biles sold in the three Coast states. 
It has caused Los Angeles district 
to be chosen during the past 24 
months as the location for West 
Coast factories by Goodrich, Fire¬ 
stone, Willys-Overland, Willard 
Storage Battery, Pittsburgh Plate 
Glass, Procter & Gamble, Crane, 
and National Lead Companies. 

It is a factor to be reckoned with 
for it cannot be denied its objective. 
It is the fundamental of success...it 
is the spirit of Los Angeles County. 


/nc/usfria/ 


For specific surveys and detailed information regard* 
ing industrial opportunities, address Industrial 
Department, Los Angeles Chamber of Commerce^ 


LOS ANGELES COUNTY 



Prince Louis-Victor De Broglie 


^^0 Louis-Victor de Broglie, brilliant 
French physicist, younger brother of 
the X-ray physicist Due Maurice de Broglie, 
is due the credit for first suggesting the new 
concept of the wave atom. Since his first 
publication of this revolutionary concept, it 
has been widely and frequently discussed 
throughout the world of science, " Other 
capable workers, notably Schrodinger of 
Germany, G. P. Thomson of Scotland, 
(temporarily lecturer at Cornell University), 
Rupp of Germany, and Davisson and Germer 
of America, have taken it up and extended 
it until there is now a large literature, mostly 
abstruse, about the wave atom. For his 
original suggestion de Broglie has just been 
aisrarded the 1929 Nobel Physics Prixe. What 


de Broglie did was to synthesize brilliantly 
some of the main concepts of physics which 
previously seemed contradictory. His hypo¬ 
thesis, as stated by the American physicist 
Heyl, “was that every mass-particle was 
enveloped and surrounded by a group of 
waves traveling with the particle as a sort 
of body-guard.” Thus electrons, the fun¬ 
damental basis of matter, have some of the 
qualities of particles and some of the qualities 
of light; matter becomes more shadowy, less 
material, and light more material, suggesting 
a kind of “merger” of previous concepts. 
The scientist de Broglie is also a nobleman. 
He was born in 1892. His great ^andfather 
served in the War of the American Revo¬ 
lution as Gen. Lafayette’s chief lieutenant. 
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Submarine Cables and Area of Recent Ear^quake 


N ewspaper readers who were justly not 
satisfied with current, hasty explanations 
of the Newfoundland suWarine earthquake 
will take interest in accurate data, necessarily 
delayed but dependable, communicated to the 
British scientific journal Nature by the noted 
Scottish geologist J. W. Gregory. The cable 
companies located 23 breaks in 11 cables. Plot¬ 
ting these accurately on a map, Professor 


Gregory saw that they were not haphazard but 
occurred in two north and south rows averaging 
115 miles apart. New soundings between these 
rows showed that the sea bed had there actually 
dropped as much as 1710 feet, creating a great 
submarine trough. This is a new extension of 
the trough already existing between Newfound¬ 
land and Canada. Doubtless the rows of cable 
breaks mark two geologic subsidence faults, 
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PRESENT HOLDER OF THE WORLD’S SPEED RECORD 


Designed and constructed abroad for the purpose of establishing a Arrow fulfilled its mission by raising the recognized speed record to 

new world^s record on the beach at Daytona, Florida, the Golden 231 miles an hour. Sir Henry Segrave is shown m his famous car 

400 Miles an Hour? 

Far Qreater Speeds Than Any Yet Achieved on Land 
Are Predicted by Sir Henry Segrave 

By G. H. DACY 

AUTOMOTIVE racing cars 
/\ which will travel so fast that 
/ \ the human eye will be unable 
to record their passage are 
mechanical eventualities — speedsters 
on land which will outrival the swiftest 
aircraft that have been designed for 
cruising among the clouds. 

That, at least, is the prediction of 
Sir Henry Segrave, owner and driver 
of the world’s fleetest automobile, 
the spectacular Golden Arrow which 
was powered to attain a maximum 
speed of four miles a minute and which 
was timed at Daytona Beach at the un¬ 
paralleled velocity of 231 miles'an hour. 

''What limit automotive speed?” 
was the question which the writer put 
to Major Segrave during a recent in¬ 
terview. 

•‘^T^HERE is practically no limit to 

X the motor racing speeds which 
will be attained eventually,”he replied, 

‘‘provided that suitable speedways are 
available.” 

“Five hundred miles an hour?” 

‘‘That would make an astonishing 
lead for your story, now wouldn’t it,” 

Sir Henry countered, ” ‘Segrave says 
speed of 500 miles an hour possible.’ 

I will however, qualify my state¬ 
ment stipulating any limit to the 
future motor racing speeds. I am sure 
that the existing records are far below 
the marks which will be registered in 
the years to come.” 

“Master all phases of aerodynamic 
resistance,” continued the former Ace, 


“as this is the salient factor which must 
b^ conquered in the consummation of 
thrilling flights in automotive vehicles 
on land, and our racing records will get 
better and better year by year. Improv¬ 
ing the mechanics of motor cars for the 
attainment of ever-increasing speeds is 
easily possible. Even today, experi¬ 
menters are able to build auto¬ 
motive power plants which will 
develop such amazing speeds 
that there are no speedways 
safe for the testing of such 
machines at peak veloci¬ 
ties, AVe can now build 
machinery qualified to 
turn at more revolutions 
per minute than such 
mechanical parts ever 
moved previously. 

“Among other prob¬ 
lems which must be 
solved before future cars 
are perfected and raced, 
at speeds faster than the 
velocity of the most de¬ 
vastating hurricane, are those which 
may appear to be insurmountable but 
which can be answered if enough 
technical research and money are 
devoted to such purposes. One need 
is the provision of either a natural or 
artificial speedway which will permit of 
time-trials at speeds of five miles a 
minute and faster. Such a course must 
be both smooth and compact. Daytona 
Beach, for example, would have to be 
lenthened considerably and measurably 
improved for such amazing trials 



Sir Henry Segrave 


against time. Car design must be im¬ 
proved so that air resistance is reduced 
to the minimum. Tires, either of rubber 
or some better material, will have to be 
constructed which will resist the dis¬ 
ruptive action and tremendous heat of 
terrific speeds.” 

To most of us who drive automobiles, 
and feel as though we are flying 
when we travel at the rate of 
a mile a minute, the predic¬ 
tions of the famous English 
aviator and sportsman 
sound almost incredible. 
Yet a review of the rec¬ 
ords in racing automo¬ 
biles against time from 
the dawn of the sport in 
this country up to the 
writing of this article 
endorses Sir Henry’s 
presages. Scan the ever- 
mounting records at Day¬ 
tona Beach, the Indian¬ 
apolis Speedway, and 
other national and inter¬ 
national rendezvous of racing if you 
doubt this. 

A certain AV. J. Morgan, who chaper¬ 
oned the first American bicycle racing 
team to Europe, is really the father of 
automotive time-trials in these United 
States. Mr. Morgan gained the co¬ 
operative aid of AV. K. Vanderbilt, A. 
F. Vanderbilt, Howard Gould, and 
John Jacob Astor and introduced 
motor racing at Ormond and 
Daytona Beaches, Florida. The his¬ 
toric Vanderbilt cup races were a 
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ESTABLISHING A RECORD IN 190,^ 

Alec Winton driving th© Bullet at the record speed of 69.18 miles per hour. This achieve- 

mentr made at Daytona Beach in 1903, stimulated great interest in automobile racing 

result of those early efforts to establish 
record speeds on “cushions of air.“ 

Henry Ford, who was then an am¬ 
bitious mechanic endowed with meager 
financial assets but aflame with the 
automobile racing urge, eventually 
came to Ormond with his homespun 
racer, notable 999. Mr. Ford had 
expended most of his funds in the 
building and equipping of his “gaso- ^ 
line chariot.” He was unkno>vn in I 
motoring circles. It was with great ' 
difficulty that he procured on credit AN EARLY MERCEDES 

fuel, oil, and other supplies for his With this car. Alfred K. Vanderbilt 
racing machine. He never established established a new record in 1904, 

any remarkable records at Daytona by traveling a mile m only 30 aoconds 

Beach although the story goes that in - 

one of his speed trials, Mr. Ford 
equaled the one-mile time record of 39 
seconds made in 1904 by Alfred Van¬ 
derbilt driving a Mercedes—a velocity BARNEY OLDFIELD 

equivalent to 91,8 miles an hour. In Driving LigMning Benz in 
this feat, the body of 999 failed and Mr. j™??, 

Ford was forced temporarily from the 4m'^^^Byrney®''&tld 
racing game. won one of the first of 


BARNEY OLDFIELD 



V ICTOR DEMOGOET, a French 
driver of a Deracq car, two years 
later increased the Daytona speed 
mark to two miles a minute by covering 
that distance in 58 4-5 seconds. Several 
years later, Frank Mariott piloted his 
Stanley Steamer over the same course 
at the gait of one mile in 28 1-5 seconds. 

“Speed, speed, and more speed,” 
was the demand of the rapidly develop¬ 
ing automobile industry. Cars were 
shipped from all parts of America and 


Driving Lightning Benz in 
a competitive race with 
Alfred K. Vanderbilt, the 
famous Barnev Oldfield 
won one of the first of 
ais many racing victories 




space, challenging the wind’s maxiintim 
velocity and the efforts of their 
to surpass their thrilling speeds. 

The beach at Daytona, composed Of 
disintegrated coquina rock and ordi¬ 
nary sand, wave-rolled and water- 
packed, defles duplication as a natural 
motorway. It is so compact when 
tide is out that race horses develop 
pavement soreness when run there. 
Early attempts to popularize horse- 
racing on that beach failed because all 
the equine sprinters soon became crip¬ 
pled due to the hard track. Rubber 
tires have absorbed the concussions 
which wrecked four-legged horsepower 
and as a result the endless story of 
speed conquests is being written in 
serial form. 

Ralph De Palma piloting a Packard 
in 1919 drove 10 miles in four minutes 
9.31 seconds and subsequently lowered 
the mile mark from a standing start 
to 38.8 seconds. The following year. 
Tommy Milton driving a Duesenberg 
did even better by negotiating one 
mile in 23.07 seconds, five miles in two 
minutes 0.4 seconds, and one half a 
mile in 11.57 seconds. Milton’s fastest 
speed was at the rate of 166.4 miles an 
hour. Subsequently, Joan Lacoste, a 
venturesome woman driver, drove a 
Miller at a gait of 144.65 miles per 
hour which still stands as the speed 
record established by her sex. 

It was Sig Haugdahl crouched low 






Europe to the Florida beaches where 
drivers dared death in exciting eiforts 
to shave fractions of a second from 
time marks. Some of the pilots risked 
their lives in pre-sunrise races against 
time. Roaring, gas-actuated vehicles 
of wood and steel hurtled through 


at the wheel of his Wisconsin Special 
who ushered in the new era of speed at 
Daytona Beach. Haugdahl was timed 
in 1922 by officials of the International 
Motor Contest Association at the then 
almost unbelievable speed of 180.27 
miles per hour, slightly better than 
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three miles a minute. A lull in racing 
records occurred until Major Segrave 
first visited Daytona Beach with his 
Sunbeam Special, A few days later, the 
former British birdman raced against 
electric timers at a speed of 203.79 
miles per hour. He was the pathfinder 
among modern motorists who drive 
at velocities three times faster than 
express trains. 

Then followed another Englishman, 
Captain Malcolm Campbell, winner of 
the Paris Grand Prix motor race over a 
cross-county course of 276 miles. Cap¬ 
tain Campbell, seeking the crown worn 
by his countryman, unloaded his Blue¬ 
bird Special^ tried out the course and 
shortly shattered the record by cover¬ 
ing a carefully measured one-rnile 
stretch at the terrific pace of 206.95 



TIMING DEVICE 

Speed trials on the beach at Daytona 
are clocked with this electrical timer 


miles an hour. Shortly afterward, Ray 
Keech driving the White Triplex in¬ 
creased the time trial mark to 207.55 
miles an hour. During one of these 
trials, the tachometer in the White 
car showed that the machine was 
traveling at a velocity of 258 miles an 
hour. Over the same course, Frank 
Lockhart drove to his death. Officials 
estimated his speed at 235 miles an 
hour when his tires exploded and the 
car dove 15 feet into the air and 50 
feet out to sea. 

During the 25 years from the Alfred 

SEGRAVE’S SUNBEAM 

For hiw first American tests, Sejfrav© 
used the Sunbeam, shown at the right 


Vanderbilt record of 91.8 miles an 
hour to the acceptance of Sir Henry 
Segrave’s mark of 231 miles an hour, 
the speed of the finest racing automo¬ 
bile has been increased 139.2 miles an 
hour. If this achievement is duplicated 
during the next quarter century, it will 


THE TRIPLEX 

This ill-fated racer once 
placed the world’s speed rec¬ 
ord at 207.56 miles an hour, 
with Hay Koech driving 


better on present tracks and the finest 
roadways. 

The motive power for potential 
passenger cars which in many respects 
will resemble the famous Golden Arrow 
is merely a matter of mathematics and 
is the easiest problem of all to solve in 


mean that the champion racing driver 
of 1954 will set a record of at least 
370.2 miles an hour, better than six 
miles a minute. Sir Henry, who 
knows more about the design, opera¬ 
tion and, driving of high-speed motor 
cars--both from theoretical and prac¬ 
tical standpoints—^than any other 
living driver, believes that a speed of 
approximately 400 miles or faster will 
be a reality within perhaps the next 
decade. 

S IR HENRY SEGRAVE maintains 
that with the eventual building of 
superhighways in the United States, 
and with future perfections of the 
ordinary motor car, American motor¬ 
ists will travel at speeds of from 100 
to 150 miles an hour during their 
cross-country tours uith as great 
safety as they now journey at 45 miles 
an hour. He says that at present there 
are ten makes of cars built in England 
which can do 100 miles an hour or 


speeding up America's traffic streams. 
Both state and federal agencies have 
reacted favorably during recent months 
to higher speeds in the open country. 
California, for example, has abolished 
speed laws and leaves it to the indi¬ 
vidual driver to determine what speed 
is safe for his car and associated traffic. 
Research is ascertaining what special 
hazards are to be avoided at great 
vehicular speeds and thus is eliminat¬ 
ing the dangers from future cross¬ 
country velocities of more than 100 
miles an hour. 

Sir Henry says that many im¬ 
provements still remain to be made 
with regard to the aerodynamics of 
racing automobiles, as well as those of 
the passenger cars which eventually 
will be designed along similar lines. 
The future will see a much lighter- 
powered machine surpass the record 
of the Golden Arrow simply because 
experimenters will improve its aerody¬ 
namical features. Even today, the 




research experts of the National Advi¬ 
sory Committee on Aeronautics are 
experimenting in the wind tunnels at 
their Langley Field (Virginia) labora¬ 
tories with velocities up to 1000 miles 
an hour. Their remarkable tests in¬ 
dicate future airplane and automobile 
speeds from three to five times greater 
than those which now prevail. 

With the inevitable advances in road 
construction and in the mechanical 
perfection of automobiles, who can say 
what the harvest in the way of new 
CAPTAIN CAMPB£LL*S BLUEBIRD, FORMER RECORD HOLDER speed records will be in the next quar- 

For a short time, this English car held the world's speed record, at 206.95 miles per hour ter century? 
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Science Awaits 

HETHER or not the general 
reading public is to believe that 
Professor Dayton C. Miller, the physi¬ 
cist who during several years past has 
been re-performing at Cleveland and 
Mount Wilson the famous Michelson- 
Morley ether-drift experiment and ob¬ 
taining with uniform consistency in¬ 
dications of an actual ether drift and 
hence the existence of an ether, is out to 
'‘get'’ the Einstein theory of relativity 
which dispenses with an ether, seems 
to depend upon what it reads. If one 
could safely depend upon all he saw 
in the newspapers, and especially in 
newspaper headlines. Miller, driven by 
some animus, had about succeeded at 
last in hamstringing Einstein. 

Quite a large section of the public 
has apparently become somewhat 
“steamed up" about these things and 
the Einstein—^anti-Einstein battle has 
again taken on new life. We can 
think of no corner of science which 
seems to stir up as much high-pitched 
emotion as the Einstein theory. People 
for the most part are all for it or all 
against it; there is no middle course. 
It would seem that the most redoubt¬ 
able defenders of the Einstein concepts 
come not from the ranks of the pro¬ 
fessional scientists but from the lay 
public; and likewise its most bitter 
and tenacious opponents. 

One who goes habitually among 
professional scientists will not, how¬ 
ever, meet with a comparable temper. 
There, instead of taking the matter in 
high gear, there is a marked disposi¬ 
tion to take it in low. Perhaps scien¬ 
tists, or at least physicists and as¬ 
tronomers, the scientists most closely 
involved, realize a little more fully 
than others that the Einstein theory 
will not be settled finally one way or 
the other either by the research of any 
one man or two men, or even ten; or in 
one year, or two years, or ten years. 
Instead, a long slow pull is ahead and 
these men propose to take it in low 
gear. Animus, prejudice, personal 
feeling and, in short, any kind of emo¬ 
tion whatever is wholly contrary to 
the method of science. Let the layman 
if he wishes become overwrought about 
the reasonableness or unreasonableness, 
the demonstrability or sheer ridiculous¬ 
ness of bent space and similarly bi¬ 
zarre Einsteinian concepts; a good 
scientist will divest himself as com¬ 
pletely as a Supreme Court Justice of 
every shred of such impediment. 

Of all scientists there are two who 
give perhaps more clearly than any 
others the impression .of living up to 
the scientific ideal—the search for 


truth unprejudiced—and these are 
Einstein and Miller. Let a world of 
blind admirers and enraged detesters 
of a theory beat the air with super- 


Rioting for Science 

OINCE the world-famed trial 
^of a Tennessee professor sev¬ 
eral years ago for teaching the 
theory of evolution, science has 
made great forward strides both 
in achievement and in the 
amount of serious interest it 
has aroused. But no one was 
surprised more than the scien¬ 
tists themselves at the scene 
enacted recently in the Ameri¬ 
can Museum of Natural History, 
New York City, when a mob of 
3500 to 4500 men, women, and 
children attempted to p;ain ad¬ 
mission to a small hall m which 
was to be shown a moving pic¬ 
ture concerning Einstein's the¬ 
ory of relativity. 

Surnng and seething around 
exhibits of the Alasl^n Eski¬ 
mo and the North Pacific Indian 
-—canoes, totem poles, walrus 
tusk ornaments. kyaks — the 
swarming knowledge seekers 
were oblivious to these exhibits 
of which they already were in¬ 
formed and pressed on toward 
their objective — the higher 
knowled^ of modern scientific 
theory. Theirs was no apathetic 
interest but a determination to 
learn. And while their rioting 
was undignified, perhaps, the 
mere fact that they did riot in¬ 
dicates that the popularization 
of science is now getting a 
stronger hold on average people. 
They were average people for 
they evidenced the psychology 
of the mob. 

In the face of such facts, can 
skeptics continue to scoff? We 
think not. We believe that even 
the hard-shelled ones will begin 
to see the light, will begin to 
understand that despite dogma, 
superstition, and in-bred tradi¬ 
tion, the appetite for scientific 
knowledge is becoming keener 
every day. Scientific Amer¬ 
ican’s task of interpreting and 
popularizing science is, there¬ 
fore, far from hopeless-—except, 
of course, in the case of Voliva, 
dictator of Zion City, Illinois. 
We never hope to prove to his 
satisfaction that the earth is a 
sphere—but then* who wants to 
argue with him or his kind! 


heated syllables, Einstein serenely 
smokes his pipe and says “If Professor 
Miller's research is confirmed, my 
theory faUs, that’s all." And Miller, 
standiing before his assembled peers in 
science, is almost apologetic about his 
findings but indicates that there they 
are. He has followed the lead of experi** 


ment, the only lead worth following. 
No wonder he receives a hearty hand¬ 
clasp from all men of science. 

For misleading the public about the 
Einstein theory, first with regard to 
its alleged full acceptance by scientists 
and then with its alleged disproof by 
Miller, the popular writer is mainly 
to blame, for he too frequently presents 
snap judgments and half truths. 
Science itself takes neither course; it 
awaits. That is why this journal has 
published so little about the Einstein 
theory in recent years. 

Bad Bargains 

N parts of the country where spring 
comes early, farmers and home 
gardeners are already buying seeds 
and doing their planting. In other 
sections, many thousands of people are 
poring over seed catalogs, fascinated 
by the size and colors of the fruits, 
flowers, and vegetables depicted there 
in all their glory. 

Most of these people are experi¬ 
enced. For some of them, farming or 
gardening is a life work but for a lot of 
others these jobs constitute an avo¬ 
cation or a method of obtaining recrea¬ 
tion and exercise. Yet despite their 
experience, many planters buy their 
seeds according to price. They are 
warned year after year to buy the very 
best seeds available and are reminded 
that cut prices indicate inferior seeds, 
the purchase of which is the poorest 
sort of economy. And yet many cata¬ 
logs replete with alluring promises 
and splashes of color are published 
every year by unscrupulous dealers 
and have a wide circulation. 

Therefore, for your own best inter¬ 
ests, heed the perennial warning: 
"Don't buy bargain seeds!" 

Increasing Game 

FEW years ago it was feared that 
the American buffalo, or bison, 
was doomed to extinction. Then the 
government took a hand and protected 
the few remaining specimens, with the 
result that herds are rapidly growing. 
Now comes the good news in an an¬ 
nouncement of the Forest ServiOe that 
large game animals, indigenous to 
America, are also showing an increase 
in numbers* To most people th6 
figures, based on very carefid estimates, 
will be surprising. 

On December 81, 1928—^the latest 
estimate available—deer on the broad 
expanses of our National Forests had 
shown an increase over the preceding 
year of 47,400, making a totid of 748,« 
000; dk increased from 74,200 to 78,-* 
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200; and antelope from 7700 to 8500. 
On tiie date of estimate, black or brown 
bears totalled 52,200; grizzlies (includ¬ 
ing the Alaskan brown bear) totalled 
3400; mountain goats, 19,300; and 
mountain sheep, 13,800. 

These game animals have not been 
press-agented as much as our buffalo, 
to which a great deal of sentiment has 
been attached due to the important 
part it played in our history, but they 
are, valuable nevertheless and cer¬ 
tainly worth all the effort expended in 
their behalf. It is to the credit of the 
Forest Service, therefore, that it has 
undertaken to increase the supply of 
game animals—even to the extent of 
“planting'' them in sections where 
they have been exterminated. And if 
it can devise means of increasing the 
number of moose, caribou, and moun¬ 
tain goats—the three important species 
which are hardly holding their own— 
the Forest Service will win the thanks 
not only of naturalists, nature lovers, 
and big game hunters but also of those 
sentimentalists who have a predilec¬ 
tion for all early American things. 

Our Limitation Conference Delegates 

T he difficulties confronting the 
delegates attending the Conference 
on the Limitation of Naval Armament 
in session at London, are obvious to 
the most casual observer. It is never 
easy to reconcile the naturally ambi¬ 
tious aspirations of first-rate powers. 
The r6le of an envoy is always an un¬ 
happy one; if he abates too much of 
his country's claim he is assailed as 
unpatriotic; if he is too chauvinistic he 
prevents an international accord. 

Our country has no traditional 
enemy or unsatisfied ambition. It is 
financially able to indulge in competi¬ 
tive naval building if that becomes 
necessary, but prefers to concentrate 
its energies in peaceful pursuits and 
well knows that its real interests will 
be furthered by an era of world peace. 
Nevertheless, the international situ¬ 
ation is BO complicated by the relatioT\s 
existing between other states, and 
Europe has such a heritage of conflict¬ 
ing ambitions, that our delegation will 
be taxed to find an agreement, satis¬ 
factory to all the powers, that will still 
safeguard our own legitimate interests. 

Mr. Hoover has from the first been 
aware of these difficulties; his years 
abroad familiarized him with the un¬ 
ending struggle for foreign markets, 
scarcely suspected in some parts of 
our country; he knows that a desire 
for peace will not of itself keep a coun¬ 
try out of war, and what he saw in 
Belgium under German control will 
not incline him to expose his country 
ever so remotely to such horrors. He 
has stated that he will not attempt to 
lead the world to disarmament by 
solitary .example. 

To confront and assist in over- 
eoming these difficulties, Mr. Hoover 


has selected an extraordinarily strong 
delegation of civilians and has sup¬ 
plied them with able naval advisers. 
During the World War three of the 
civilian members—Mr. Stimson, Mr. 


Tlie Barjot Plan and a 
Greater North 

T O the engineer and the practi¬ 
cal man the Barjot power pro¬ 
ject described on page 196 will 
^ seen to resolve itself directly 
into a question of economics 
and engineering installation. Its 
purely theoretical or scientific 
side is sound, being based on 
simple elementary physical laws; 
it takes advantage of a tempera¬ 
ture difference. This, also, is the 
essence of a steam plant; heat is 
energy. In the Barjot scheme, 
however, the temperature differ¬ 
ence is relatively small, but the 
volume of the “fuel" available is 
sufficient to compensate for it— 
far more than sufficient, in fact. 

To some readers the apparent 
lowness or coldness of both of 
the temperatures involved in Dr. 
Barjot's plan, the low and the 
high, may seem to be an ob¬ 
stacle. It must, however, be re¬ 
membered that the coldest arc¬ 
tic temperatures are not in ac¬ 
tual fact low. What we human 
beings commonly think of as 
“low" and “high" temperatures 
have no such significance in sci¬ 
ence ; they are merely relative to 
our own immediate criterion of 
hot and cold, the reports of our 
senses. Zero on our Fahrenheit 
scale is actually 459 degrees 
above zero on the absolute scale 
of temperature—two thirds of 
the way to the boiling point of 
water—and that is the only scale 
which has inherent sanction in 
fact. The rest are arbitrary; 
and misleading, also. 

The Barjot plan bears close 
resemblance to the well known 
Claude-Boucherot plan for mak¬ 
ing use of the temperature dif¬ 
ference between tropical sea 
water at the surface (80 de¬ 
grees) and at the bottom (40 
degrees). Both are fundamen¬ 
tally based on taking advantage 
of a temperature difference. Ex¬ 
tensive application of the Claude- 
Boucherot plan would spread the 
industrial world from the tem¬ 
perate zones, where it is now 
centralized, to the tropics; the 
Barjot plan would spread it far 
toward the Arctic, in this con¬ 
nection one will recall the writ¬ 
ings of the arctic explorer Stef- 
ansson, in which he has so often 
emphasized that the north will 
some day cease to be regarded 
as a vast arctic waste and be¬ 
come the object of a very active 
exploitation. Canadians should 
be especially interested in Dr. 
Barjot’s article. 


Dawes, and Senator Reed—served in 
France in the American Expeditionary 
Force; Mr. Gibson served in the Amer¬ 
ican Embassy at Paris; Mr. Morrow 
served on the Allied Maritime Trans¬ 
port Council. The presence of Senator 


Reed and Senator Robinson insures 
the Senate complete information on 
the proceedings, and the participation 
by Secretary Adams assures the coun¬ 
try that the efficiency of the Depart¬ 
ment assigned to his care will not be 
unduly sacrificed. The following brief 
sketches of the personnel of the Amer¬ 
ican delegation emphasize the careful 
selection exercised by our President, 
and we feel sure all Americans will 
wish them well in their efforts to find a 
proper solution to an ancient problem. 

Mr. H. L. Stimson, the head of the 
American delegation, a New Yorker by 
birth, a graduate of Yale College j^nd 
Harvard Law School, was a law partner 
of Elihu Root and, like him, served as 
Secretary of War before serving as 
Secretary of State. During the World 
War he served in France in the Field 
Artillery and earned his promotion to 
Colonel of the Slst Field Artillery in 
the field. He succeeded Leonard 
Wood as Governor General of the 
Philippines and carried on his work of 
rehabilitating the Philippine Govern¬ 
ment. Although a strong executive 
and frequently in conflict with Filipino 
politicians, Mr. Stimson quickly gained 
the confidence of the F'ilipino people 
and on his departure from Manila to 
become Secretary of State he was 
given a farewell ovation by the inhabi¬ 
tants of Manila. 

Mr. Stimson belongs to that group 
of eastern Republicans most favorable 
to our entry into the World Court. 
There can be no doubt of Mr. Stim- 
son's abilities to present America's 
just claims to parity; he is too wise to 
be imposed upon, and although this is 
his first large undertaking as Secretary 
of State, we venture the prophecy he 
will not let his natural desire to return 
home with an agreement lead him to 
make concessions that will be unac¬ 
ceptable to the Senate or the country. 

Mr. Charles G. Dawes comes from 
the Middle West that boldly claims 
it represents the heart of America; he 
graduated in law only to become a 
successful banker and business man. 
He served on Pershing's staff during 
the World War and, as a member of 
the Liquidation Committee of the 
A. E. F., closed out the vast mass of 
unfinished business between the United 
States and France in one big bargain 
with the French in 1919. It was his 
spirited defense of the work of this 
committee before an investigating com¬ 
mittee of Congress, that brought 
him nation-wide attention and added 
“Helenmaria" to the American vocabu¬ 
lary. He organized the Office of the 
Budget for President Harding, but 
soon turned over the job to General 
Lord and returned to his business. 

But for his loyalty to Governor 
Lowden, he would have been a more 
formidable candidate for the Repub¬ 
lican nomination for the Presidency in 
{Please turn to page 246) 
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A Newspaper in 

The Solving of a Qreat Railroad^s Smoke 
ing Feature in the Creation of a Huge 


THE MONUMENTAL BUILDING 


This huge building is built astride railroad terminal traclw. The smoke from 

area passes through vents into smoke chambers and is carried up a great internal chimney 


C hicago needed to expand. 
That iron bound “Loop'* held 
the business quarter in a vise. 
There was congestion and lack 
of space for growing industries. The 
freight tunnel helped to relieve the 
situation, but something more had to 
be done to give relief. What did 
Chicago do? They turned to their 
river, which was heretofore a hopeless 
nuisance upon which the city's back 
must be turned, and they found that it 
had other uses than as a receptacle 
for wastes and as a means of transpor¬ 
tation of freight. The Wacker Drive 
development and the new Marshall 
Field Building on the main branch of 
the river, and the Union Station, the 
Civic Opera, and The Daily News 
buildings on the south branch all 
testify to the growing realization that 
the river is a civic asset of primary 
esthetic importance. 

T he completion of the Daily News 
Building above the tracks of the 
Union Station group of roads and the 
rapid progress of work upon the 
Merchandise Mart above the Chicago 
& Northwestern tracks should serve to 
give a concrete object lesson relative 
to the hundreds of millions of dollars 
of value and income which railroad 
officials could produce for their stock¬ 
holders by prompt action in making 
possible air-rights development above 
their terminal tracks. But what about 
the smoke? There did not seem to be 
much chance of electrification in the 
Chicago region, so this question be¬ 
came a very vital one. 

The smoke problem was attacked 
and solved in an interesting manner by 
Mr, Joshua D'Esposito, a consulting 
engineer. Today the Daily News 
Building is an accomplished fact, but 


only because of a new departure in the 
handling of smoke and gas discharges 
from locomotives. One admires the 
symmetry of the beautiful building 
but does not realize that hidden away 
from general view are certain chambers, 
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By ALBERT A. HOPKINS 

passageways, and stacks which are the 
agencies of the smoke control system.* 
The construction engineers under¬ 
stood the value of air-rights, New 
York furnishing an excellent example, 
but there the smoke problem has been 
solved by electrification. Smoke-han¬ 
dling tests in Chicago began early in 
1917 in a temporary shack in the coach 
yard of the Pennsylvania Railroad. 
The experiments involved great labor 
and cost much money, but they were 
successful in the end. 

An expansion chamber was con¬ 
structed above the vents in the test 
shack. The engineers found a valuable 
fact in that the smoke in the chamber 
expanded. Expansion decreased its 
density, made it practically as light 
as air, and consequently added a safe¬ 
guard against its dropping through 
the entrance passageways. The sys¬ 
tem was entirely successful. The 
Daily News Building was accordingly 
built directly over the tracks and the 
locomotives belch smoke and gas 
freely. These waste products pass 
through vents in the roof to the roomy 




THE EXPERIMENTAL SHACK 

Smoke is being discharged into chambers 
in a shack where the problem was solved 


Pioze m 

I 

L 


ELIMINATING THE SMOKE 

The smoke is drawn from the expansion chambers into a smokestack that mMti throti|jh 
the 26 stoxiee to ^e open air. The great bulk of the holids is stopped in imm ehiiPbili 
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Problem Was a Strike 
Newspaper Plant 


smoke chamber which is as wide and as 
long as the track area. To be precise, 
this chamber consists of several 
sions, as partitions have been built in it. 
The smoke is drawn from the expansion 
rooms into smokestacks that inount, 
through the 25 stories of the building, 
to the open air. The great bulk of the 
solids in the smoke are stopped and 
remain in the smoke chamber, to be 
removed later. Smoke emitted 25 
stories up is as nothing compared with 
the same smoke emitted at or near 
street levels. 

We need say little of the architecture 
of the building itself; it really has to be 
seen to be appreciated. It is one of 
the finest buildings in America and 
directly across the river and facing 
it is the new Civic Opera House il¬ 
lustrated in our February issue. The 
plaza, the bridge, the clocktower are 
all beautiful features. A fleet of speed 



MAKING AIR-RIGHTS POSSIBLE 
TK. OMonvn Dailv News Plaza viewed from below. The grooves in the ceiling are the 


boats take the visitor or the commuter 
via the river to the Wrigley Building on 
Michigan Boulevard in a few minutes. 

The Chicago Daily News is one of 
America's great dailies, and while 
visiting the building the writer was so 
struck with the newness and efficiency 
of the great plant that it was deter¬ 


mined to make the latter part of this 
article a brief description of the work 
involved in turning out a newspaper. 

The Chicago Daily News was built 
up by Melville E. Stone and Vincent 
F. Lawson. Mr. Stone was for many 
years manager of the Associated Press 
and with Mr. Lawson as president 




they helped to develop this great co¬ 
operative news gathering and dis¬ 
tributing agency. A newspaper has been 
well defined as an organism with a 
synthetic soul. While ^ habitually 
giving reliable information in the fullest 
measure, it must endeavor consistently 
to teach a sound philosophy of life. 
It must be fair, avoiding prejudice and 
prejudicial practices. In the broadest 
sense it must be a force on the side of 
human progress. The Chicago Daily 
News has always held public confi¬ 
dence. This is probably the reason 
why it has such a splendid building. 

The old building at 15 North Wells 
Street was a ramshackle affair endeared 
to all those who were brought up in 
its atmosphere. For many years the 
talk of a new building had been the 
subject of many a joke. Site after 
site was considered and rejected. The 


In th© foreirround ar© the rewrite men. The city desk is aho^ 
at th© right center and In the background are still other desks 



WAITING FOR THE LAST LINE 
Tha mayketa have cloaed and th© editors have finished their work on the ‘*Red St^k” 

StttoT fa a few t“ ri^ng quoUtion. wUl.be to type “t tSS?. CTcStelS 

•tittSt. As this Is an afternoon newspaper, great speed is necessary in handling financial ne 
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“WANT” ADS BY TELEPHONE 
Theee alert girls take in ‘‘want” ada over 
the telephone for the claBsihod advertising 

development away from the “Loop/* 
the construction of Wacker Drive, and 
the river straightening project all 
seemed to point to the necessity for 
a location where considerable space 
was available, yet one which was 
central enough for the receiving of 
news and for distribution of the printed 
newspapers. Therefore the site over 
the tracks next to the Union Station 
was finally selected. 

A newspaper is an exceedingly com¬ 
plicated organization, particularly in 
the editorial end, and it requires great 
co-ordination. It will have besides the 



AN EXPERT TOUCH 
The foreman engraver ha« been putting 
finishing touches on plates since 1887 



seconds elapse from the timh ti|e ;eopy 
is written imtil it teaches tht 
of linotype machines. 

The composing room is 200 feet 
long and 80 feet wide. Here is in¬ 
stalled a battery of 54 latest model 
linotype machines, besides other com¬ 
posing equipment. The composing 
room includes an engraving depart¬ 
ment and a matrix department, to 
name only a few of them. The room 
where the market reports are compiled 
is the scene of a daily fight against 
time. The quotations are hand set by 





THE “HI-LO” ROOM 

Pricelew seconds are saved by putting market quotations directly into type. The girls 
read aloud from the unwinding tape and the compositors set type by hand. It is a mad ruirtl 


editors and their chief. Of course 
there is ample telephone service'as well 
as pneumatic tubes for routing com¬ 
munications, Copy boys, the de¬ 
scendants of the printer's devils of 
yore, are arranged along the north 
wall of the news room, where they can 
respond quickly to the calls of editors 
and reporters. Directly in front of 
their station is a slot in the floor 
through which copy is dropped to the 
composing room so that only a few 


compositors receiving the dictation of 
girls who watch the swiftly moving 
tape. The entire composing room is 
floored with wooden blocks placed on 
end which rest rather than tire the feet. 
The ceiling is covered with sound¬ 
proof material which eliminates sharp 
and metallic noises. 

The photo-engraving department 
allows for speedy production of both 
line and half-tone cuts. The news¬ 
papers are printed from curved stereo- 






managing editor, an associate editor, 
news editor, art editor, editorial writer, 
literary editor, foreign news editor, the 
make-up editors, and special editors for 
sports, automobiles, aviation, financial, 
et cetera. These clever craftsmen all 
have their offices, but they lack the 
atmosphere of the newsroom, where 
are arranged the 45 desks of the 
city editor, the copy editor, telegraph 
and picture editors, the rewrite st^, 
and the reporters. A feature of the 
room is the specially designed copy 
desk which provides space for 10 copy 






PHOTO-ENGRAVING 

Photo.«i*i»vlngs, ^th line an hnporUiit to th. nnmnn. Hon th. mm 

an photogmphmg, ateUng, and flaiaUnK. Nowapapar onta an nade wWi inoMftlo apSd 
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type plates which are made in the 
stere#ype foundry. These plates go 
to the. great presses which are of very 
specifld design. One would hardly ex¬ 
pect any sentiment to prevail in the 
pressroom* but when the order for new 
presses was placed by the publisher, 
Mr. Walter A. Strong, he suggested 
that the old metal be used. Carrying 
out his wishes, R. Hoe and Company, 
builders of the new units, melted down 
the old iron castings and used the 
metal for the new presses and folders. 
The presses consist of 70 units. 
Each unit has a capacity of eight 
pages, and units may be made up in 
tandems of from two to 10, depending 
on the size of the paper to be printed. 
Presses are carefully insulated to avoid 
vibration. They are floated on a mat 
of cork which is laid on a concrete 
base and up the sides of the press pits. 

A crane moves the rolls of paper 
from the hold of the vessel on which 
they are delivered and places them on 
a conveyor system which operates 
down a mammoth shaft to a point 40 



THE STEREOTYPE 
FOUNDRY ► 

Here the eemicircular plates 
for the xreat preaaes are cast in 
wonderful automatic machines 

feet below the surface of 
the river. As the paper 
reaches the bottom of the 
vertical shaft, it is rolled 
off on horizontal con¬ 
veyors and travels under 
the Union Station prop¬ 
erty ^ and the Chicago, 

Milwaukee & Pacific Rail¬ 
road tracks until it is be¬ 
neath the Daily News 
Building. Then it is au¬ 
tomatically rolled off to a 
vertical lift where it as¬ 
cends to storage space, or 
directly to the presses. 

The paper in roll form 
is fastened on a roll in the 
press, its open end is smeared with 
glue, and as it is swung into place the 
open end flips over to the paper web 
going from the press and is automati- 










♦MORGUE” 


A million photomphs, a million clippinjpi, one hundred thousand negatives, form a part 
of the “morgue. It is easy to “look it up“ here with such splendid modern equipment 


cally glued to it. The web from the 
old roll is broken and the new roll 
takes its place. It speeds through the 
press, being printed on both sides, and 
comes out on a folding machine where 
the individual papers are automati¬ 
cally cut apart, stacked and placed on 
the conveyor which brings them auto¬ 
matically to the binding machine 
which counts and binds them with 
wire into bundles of 25 or 50, depend¬ 
ing on the size of the issues. 

Some of the figures relating to the 
pressroom may be found interesting. 
The mechanical equipment cost ap¬ 
proximately 3,000,000 dollars. For an 
80-page paper, 2000 plates of type are 
cast in multiples for speed. Nine 
thousand pounds of ink are used daily 
and more than 100,000 pounds of 
melted metal are required each day. 

Many of our pictures are self-ex¬ 
planatory, such as the morgue, receiv¬ 
ing of classified advertising, et cetera. 
The Daily News equipment includes 
two airplanes and a fully equipped 
broadcasting studio, station WMAQ. 



CLICKING OFF, THE ”HOME” EDITION A QUESTION OF INK 


Tte nine mat p rOgm have a capacity of 800,000 papers hourly. The proper distribution of ink is important. The superintendent 

oomplex machine daily turns SvO tons of white paper into of the pressroom is operating the ink-fountain supply regulator 

innwd neaagmpsvs. They am the last word in printing machinery with a press-ebeet before him to ensure even color distribution 
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Cameras^ Airplanes, and a New Industry 

The Story of an Inventor Who Developed a Hobby Into a 
Commercial Enterprise of International Standing 

By MILTON WRIGHT 


I N the history of American invention 
there are the names of plenty of 
poor boys who struggled over 
seemingly insurmountable ob¬ 
stacles to places of prominence. It 
almost would seem that lack of re¬ 
sources is one of the essentials of 
success. 

Once in a great while, however, we 
find a man who lacks the advantage of 
having been born in humble circum¬ 
stances, and who, in spite of that fact, 
makes an invention that founds a new 
industry. And when we do find such 
a man we have found one whose career 
it will be well worth while to study. 

Consider Sherman Mills Fairchild. 
At 33 years of age he is one of the 
dominant figures in the avia¬ 
tion industry, being presi¬ 
dent of the Fairchild Avia¬ 
tion Corporation and a 
half-dozen subsidiary cor¬ 
porations, all bearing his 
name, as well as vice- 
president of the 200,- 
000,000 dollar Aviation 
Corporation which he 
helped to organize. His 
companies control two air¬ 
plane factories, one of which 
is said to be the largest exporter 
of cabin planes in America. Another 
of his companies makes all of the aerial 
cameras used by six governments, in¬ 
cluding our own. Another engages in 
making aerial photographs and surveys. 
And these, remember, are not enter¬ 
prises that he bought an interest in, 
but enterprises that he founded him¬ 
self and built up by hard work, busi¬ 
ness acumen, and perseverance. 

**How did you come to start this gi¬ 
gantic business?'" we asked him one day. 

‘'T T probably was largely a matter of 
1 . natural perversity," he replied. 
“My relations and friends thought I 
was just wasting my time on what they 
considered merely a hobby, so I just 
had to show them they were .wrong." 

“But how did you come to take up 
aircraft?"- 

“Oh, that was a matter of evolution. 
One thing led logically to another. 
Of course, we had to have our eyes 
open to see opportunites when they 
appeared, but then the aviation in¬ 
dustry is full of opportunities." 

“You started in aviation in the war, 
didn't you?" 

“No, not exactly; let's say at the 
time of the war." 

Elsewhere we learned that Fairchild 


had adopted several hobbies. One was 
interior decorating. Another was 
playing the piano. Today he has 
two pianos in his New York apartment 
and two in his country home at Centre 
Island. His favorite form of relaxation 
is playing duets with a certain well 
known composer and music publisher. 

The one hobby that has determined 
his career -'and affected, too, the 
development of aviation—is photog¬ 
raphy. Cameras are a means of 
achieving artistic effects, and Fair- 
child is artistic. Their use involves 
niceties and intricacies of mechanical 
operation, and Fairchild is mechani¬ 
cally inclined; in fact, he is a me- 


included, he had better start living in 
a high, dry climate. So Fairchild 
went to Arizona, while all the other 
fellows his age—he was 21 then— 
went to Europe. 

But you know what Emerson said 
about building a better mousetrap 
and the world beating a path to your 
door through the wilderness. Fair- 
child, in Arizona getting back his 
health, worked away with photog¬ 
raphy. More and more the war news 


featured airplanes. Not only were 
planes fighting one another and raiding 
enemy positions, but, what was more 
important, they were the eyes of the 
army. 

Here was where Faircfiild could help 
—aerial eyes for armies—cameras for 
use in airplanes. And cameras were 
his hobby. He went to work and 
soon obtained some remarkable effects 
in clear, sharp, long-range photographs. 
They came to the attention of army 
officials in Washington. 

F airchild was getting results 

that the army couldn't get with 
the apparatus they were using, so they 
ordered him to Rochester, where the 
facilities of the Eastman laboratories 
were available. He evolved a camera 
that the army found ideally suited to 
its purpose. Today Fairchild cameras 
are standard equipment of the United 
States Army and Navy Air Corps, the 
Royal Canadian Air Forces, the 
Brazilian Navy, the Argentine Navy, 
and the Japanese Imperial Army Air 
Service. Our own Army Air Corps 
specifies that substan¬ 
tially all airplanes now 
being built must pro¬ 
vide for the installation 
of Fairchild cameras. 

“Just what did you do 
to perfect cameras for 
aerial use?" we asked 
Mr. Fairchild. 

“Worked out the be- 
tween-the-lens shutter," 
he replied. “If you will 
recall almost any pic¬ 
ture of racing automo¬ 
biles that you've looked 
at, you may remember 
how distorted the objects 
were and how uneven 
the illumination was. 
Those defects were due 
to the design of the 
shutter; you don’t have 
them if the shutter [is 
of the between-tfae-4ens 
type, such as those used by the army. 

“This kind of shutter, as we use it 
today, is adjustable to speeds of 1/60, 
1/100, and 1/150 of a second. It 
is mounted in a metal cone attached to 
the camera body, "rhe retard mecha¬ 
nism for varying the shutter speeds has 
to be positive in action and unaffected 
by Changes in climate, for the army, 
takes its pictures at high altitudes 
where the temperature is far below 
zero. We obtained a high efficiency 


chamcal engineer. 

When America entered the 
World War, he hurried to a 
recruiting office. How¬ 
ever, the army surgeons 
who gave him a physical 
examination refused to 
let him into the army. 
They even told him that 
if he expected to be of 
any use to anybody, himself 



MAPPING THE EARTH FROM THE SKY 


Typical aerial survey map, useful for realty develbpment, tax¬ 
ation, and similar purposes. In the oval: Sherman M. Fairchild 
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in (xpminz and closing the shutter by upon the kind of airplane we used. A 
having the retard mechanism function plane for photographic work ought to 
only when the shutter leaves are wide be stable and steady, comfortable, 
open; it is released before the leaves fast, and easily maneuverable. There 
begin to close.'' was no plane that we considered ideal. 

"‘But how did you step from cameras "We were down at Rio Janeiro 
to airplanes?" equipping the Brazilian Navy with 

“The planes came later. The army aerial cameras, when their officials 
wanted cameras, and so we started asked us to get them a plane. This 
making them. We're still making was our opportunity. We would sell 
them, developing new models, of them one that would incorporate our 
course, all the time, for the art of own ideas. We had another manu- 
photography is one of constant prog- facturer make it for us. The Brazilian 
ress and development. Some re- Navy liked it, but we could have done 
markable results are being obtained, better if we had made it ourselves. 

Only recently Captain Stevens of the "We designed a new ship and built 
army took pictures at a distance of it. We entered it in the Ford re- 
227 miles. [See page 127, February. | liability tour and it outperformed 

other ships in its class. Within a 
“ TIECENTLY we received an order year we had sold several planes of 
J[\ from the army for a machine that design to other companies who 
gun camera; it looks and is operated were engaged in the operation of air- 
exactly like a Browning machine gun, craft or were manufacturing exclusively 
only instead of shooting cartridges, it for the government." 
snaps pictures which show the ac- "But how did you get a factory? 
curacy of the aerial marksmen. [See "At first we rented the old Sperry 
page 482, December 1929. Editor.] Gyroscope plant ut Farmingdale, Long 
"To develop aerial cameras we had Island. Later, as we grew, we bought 
to use them, and, using them, w land and began putting up factory 
came to see what a wonderful field 
aerial photography was for commercial 
and industrial uses. Towns could be 
surveyed for tax purposes, geological 
formations could be studied for the 
location of oil wells or gold mines, 
power sites could be laid out, real- 
estate developments planned, and 
the like. The hardest thing in 
connection with this was ed¬ 
ucating the public. Nobody 
had ever used aerial photo¬ 
graphic maps and it was an 
uphill job to put them over. 

"As we did more and more 
aerial survey work we came to see 
that results depended in a measure 




equipment for making aerial surveys 

Aerial eamera outfit, ewlvel mount, intervalometer, and 

Above.' Camera aaeemfaled on swivel mount in positton for mapping from high altitudes 



buildings of our own. As business de¬ 
veloped we kept adding to them." 

"But how did you come to go into a 
big combination of airplane com¬ 
panies?" 

"This is the day of big combina¬ 
tions; especially is this true of the 
aviation industry. It is all very well 
for an inventor to start out in a small 
w’ay and keep going by himself, but 
only up to a certain point. 


**TT riTH the camera we had ex- 
VV elusive patent rights and the 
capital investment required was not 
enormous. When we got into air¬ 
plane manufacturing, a small group of 
men was enough to provide all the 
funds necessary. Later, as we ex¬ 
panded, we enlarged our group of 
owners. Then came the day when we 
saw the need for a sort of ‘General 
Motors’ of the air. We organized the 
200,000,000 dollar Aviation Corpora¬ 
tion, with the Fairchild Aviation 
Corporation as its manufacturing unit. 
Other combinations were forming, and 
we had to do it, too, not only as a 
defensive measure, but as a means of 
contributing to the advancement of 
aviation." 

"Do you still do much inventing 
yourself?" 

"Not a great deal now; there are 
too many other things to do. I prob¬ 
ably have had 50 or 60 patents issued 
in my name, but nowadays the design 
of airplanes and engines has become so 
highly specialized that we retain the 
best engineering talent we can find. 
The inventor may be all right for 
supplying fundamental ideas, but in a 
highly technical field like aerodynamics 
you want a highly trained specialist- 
a scientist. 

"Then, too, you must remember that 
after you reach a certain stage of de¬ 
velopment, your job is not alone one of 
inventing, iior even of manufactxiring. 
You must know the whole field in 
which you are operating, you must 
read in the activity of today the de¬ 
velopments of tomorrow, and you 
must organize your forces accordingly." 
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A DIAGRAMMATIC LAYOUT OF THE PROJECTED INSTALLATION 


The numbered details are listed in the text and will be better under. however, to take note of the main features, the feed pipe and the 

stood if left until their description is reached. It would bo well, source of its supply beneath the ice, also tne return pipe above it 


Power from the Heat of Arctic Waters* 

Energy Outrivaling That of the Niagaras May Be Recovered 
in the Far Norths Will the Frozen Wastes Become 
an Unlimited Source of Wealth? 

By DR. H. BARJOT* H.M.R., University of Bordoaux.f 


P OWER is synonymous with prog¬ 
ress and civilization. History 
proves this assertion. The white 
man leads the world today be- 
cause, through invention and the pos¬ 
session of a scientific mind, he has been 
able to harness coal, water power, and 
other sources of energy, and thus to 
adapt the forces of Nature to his own 
ends. Other races, unable to do the 
same thing, remain in a backward social 
condition. 

Slavery was due to the lack of power. 
The Roman mill could be kept turning 
only by a human motor—by a slave 
who might even be blinded in order to 
increase the efficiency of that engine. 
The same cause, the lack of power, will 
account for the social inequality of the 
Middle Ages; only a comparatively 
small privileged class could live on the 
luxuries provided by the labors of all 
the common herd. 

The invention of the steam engine, 
more than any other factor, has changed 
this situation, liberating man through 
the products of the machinery it drives, 
and enabling more people to devote 
time to intellectual and spiritual pur¬ 
suits. The discovery of a new source 
of energy, more than any other fact 
or social theory, brings about human 
progress. 

In the final analysis, power, whether 
it be provided by animals or engines, 
has its origin in the sun's heat. But 

• Se« editorial on pw IW 
t See Among Our Contributora, page 181 


heat can not be turned into power at 
will. True, the greatest law of thermo¬ 
dynamics, Carnot's Law, tells us that 
power is generated by a thermal ma¬ 
chine only by a drop in temperature 
from high to low,' just as water turns a 
wheel only when falling from a high 
level to a lower one. In more common 
language, "cold," a relative degree of 
cold, is as necessary as warmth for 
getting mechanical energy from heat. 

W E now obtain most of our power 
from coal and petroleum, because 
their combustion gives very large differ¬ 
ences of temperature. But several cen¬ 
turies hence when our reckless consump¬ 
tion of coal has totally depleted our fuel 
reserves, and no more heat is available 
through combustion, we shall have 
only natural differences in temperature 
left to use. The hoped-for release of 
"intra-atomic" energy now appears to 
be quite impossible, or at least difficult. 
So the problem of finding new sources 
of power amounts to finding tempera¬ 
ture differences in nature, no matter 
how small they may be, provided the 
respective hot and cold sources have 
large enough values to make up in 
quantity what they lack in quality. 
That possibilities of this kind are more 
important than was previously sus¬ 
pected has been demonstrated by the 
well-known scientist Georges Claude 
who recently showed that a lOOt-horse- 
power turbine could be kept running 
with a temperature difference of only 


18 degrees Fahrenheit, at Ougr6e in 
Belgium. Thus this project has already 
entered on practical possibilities. 

Such natural sources are rather rare 
but such a source, outstanding in total 
magnitude, exists throughout the year 
both in the arctic and the antarctic; 
it also occurs in sub-arctic regions in 
winter time. These immense sources of 
energy are the basis of our power 
process. This process has already been 
outlined before the French Academy of 
Sciences. 

We think of the arctic primarily 
as cold, but this is only because we 
customarily deal there with the at¬ 
mosphere, its temperature being very 
low—about 40 degrees below zero. But 
by comparison with the atmosphere 
the big bodies of water in the arrtic— 
the sea, rivers, and lakes—under the 
ice remain always unfrozen and their 
temperature is therefore above 32 
degrees. This, when compared with the 
arctic atmosphere, is warm. The 
anomaly is due to one of the physical 
properties of ice—it is a splendid in¬ 
sulator of heat. Thus it prevents the 
leakage of heat from the water beneath 
it to the much colder atmosphere; 
provided, of course, it is thick enough* 
One recalls the "igloo" of the Eskimo 
where, under cover of ice walls, com¬ 
fortable refuge can be taken from the 
most intense cold. 

The heat thus retained in unfrozen 
water is enormous; it corresponds, in 
fact, to the latent heat of solididcationt 
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attd Hhm one cubic meter of water when 
freesins can liberate the same amount 
of heat as the combustion of two gallons 
of petroleum. Such a form of heat can 
be Utilised in the arctic because the 
atmosphere is cold enough and becai^ 
this cold makes available an immense 
amount of potential energy which can 
be utilized to generate power. It has 
been proved, in fact, that with a ther¬ 
modynamic efficiency of only 4 percent 
—although theory allows double that 
amount for an atmospheric tempera¬ 
ture of five degrees below the Fah¬ 
renheit zero a volume of water ob¬ 
tained from beneath the ice pack can 
produce the same amount of mechani¬ 
cal power as an equal volume of water 
falling from more than 4000 feet. 
There is no Niagara which is as power¬ 
ful as this one, and it is available in 
the arctic on the shore of any river or 
any lake. Since the energy can also be 
generated from sea water, power in this 
form appears to be as unlimited as the 
oceans. 

T he invention which we have had 
in mind during years, like all 
inventions, has required much develop¬ 
mental work. It has now reached the 
stage where it is suitable for practical 
application, through a simple and 
economical process. The apparatus 
will employ cold brine as a condenser, 
taking advantage of a well kno^vm 
property of a solution; namely, that 
when common salt is added to water 
the freezing point is considerably 
lowered, and the salted ice thus ob¬ 
tained- the so-called cryohydrate or 
''cryh*'—is an effective refrigerating 
agent because its melting point is five 
degrees below the Fahrenheit zero. 
This substance, cryohydrate, is easily 
obtained in the arctic, simply by 
causing brine to freeze solid under 
normal weather conditions. It might 


therefore be said that the brine serves 
to collect the “cold'* and concentrate 
it in tangible form. 

Thus we would have the two differ¬ 
ences in temperature required to gener¬ 
ate power: First, the warm source, 
consisting of ordinary water, which 
freezes at 32 degrees. Second, the cold 
source, consisting of cryh which melts 
at a temperature of five degrees below 
zero. This standardized difference of 
temperature would bring about a flow 
of heat between the two sources, and a 
temperature difference is the funda¬ 
mental and essential basis of a power 
plant. 

A plant will preferably be installed 
on the shore of a lake or river, or by the 
sea. Unfrozen water, 1, (see diagram), 
pumped up through the ice pack will be 
directed into a boiler, 2, in same dia¬ 
gram. Here it will be mixed with a 
volatile liquid, 3. This volatile liquid, 
having low boiling point, will be caused 
to boil because it takes up the heat in 
the water. The volatile substance thus 
to be vaporized is one of the “light 
ends" produced in refining petroleum. 
These hydrocarbons of low boiling 
point possess the great advantage of 
being wholly insoluble in water, thus 
they can be mixed directly with it. 
This simple device provides an instant 
transfer of heat and permits the use 
of a simple and economical boiler. 
Normal butane, which boils at 30 
degrees Fahrenheit under a pressure of 
26 inches of mercury, would be par¬ 
ticularly suitable for such a purpose. 
Because it would be condensed and 
used over and over again its cost would 
not be a large factor, especially since 
this petroleum by-product is very 
cheap, being wasted at present for lack 
of a market. 

The butane vapor, 4, obtained as 
described, passes through standard low- 
pressure turbines,5, and is exhausted,6, 


into a condenser, 7, The condenser 
contains salt water ice (“cryh," 8) whose 
temperature is always below zero. The 
arriving vapor, 9, comes in contact with 
this sub-zero ice and is rapidly con¬ 
densed or liquefied at low pressure 
(about 10 inches of mercury), mean¬ 
while melting the ice. 

The condensed butane, 10, and the 
melted brine, 11, collect at the bottom 
and since these two do not mix they are 
easily separated on a basis of their 
differing density. Both are used over 
and over again; the butane is sent back 
to the boiler, and the brine is caused to 
resolidify or freeze, 12, by action of the 
extreme cold of the arctic atmosphere. 

If we look at the matter broadly we 
see that the production of power by a 
transfer of heat energy from unfrozen 
ater to a chill atmosphere is theoreti¬ 
cally unlimited, but that in practice it 
depends upon the capacity of the trans¬ 
fer agent employed. The price of that 
material is consequently the crucial 
matter, and this is why the use of 
cheap brine is extremely advantageous. 
Common salt is a very cheap material, 
but here is does not even have to be 
purchased, for a brine can easily be 
produced in the arctic from sea water. 
For example, this would be the case 
were a plant to be built near the shore 
of Hudson Bay. Repeated freezings 
acting on an isolated quantity of sea 
water will, as is well known to arctic 
explorers, concentrate it as efficiently 
as evaporation. Pure water freezes 
first and automatically separates from 
the remaining liquid, and a concen¬ 
trated brine is finally yielded. This 
operation would be carried on auto¬ 
matically in the boiler of the plant if it 
were fed with sea water. Here the 
large amounts of brine needed would 
be obtained as a by-product. 

T he manufacture of cryh from 
brine is equally a simple opera¬ 
tion, requiring no very special plant. 
Since the plant is working on the shore 
of a lake, for example, the natural ice 
sheet on that lake offers a ready-made 
smooth surface of large area over which 
the brine is poured. This liquid will 
spread over an immense area, will thus 
be brought into contact with the cold 
atmosphere, and will freeze rapidly. 
Mechanical scrapers moving on tracks 
will automatically clear up the brine 
and regularly supply the plant v^ith 
cryh. 

The capacity of the plant depends 
only upon the area of the cold surface 
just described; the use of brine as a 
medium permits the employment of an 
immense surface at low cost. A sys¬ 
tem of tubes to accomplish the same 
purpose would prove to be highly ex¬ 
pensive; it has been proved by actual 
test that a simple tank having a volume 
of only 400 cubic feet, filled with cryh, 
would be equivalent tO 800,000 lineal 
feet of one-inch tubing. Furthermore 



WINTER POWER WOULD COMFLBMKINT KAi&rrilNU rv/y¥JB.i\ 

In the north, stieam-flow la winter shrinks to a very low minimum. Hydro-electric plante 
are based on that minimum rathw than a maximum. Winter power would compensate this 
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the use of an open-sir ice sheet would 
provide a better condensing process 
because there would be no added sur¬ 
faces to delay the exchange of tempera¬ 
ture. 

Another great advantage of this 
cryh condensing process is the ease of 
obtaining a storage plant. The pro- 



THE NEW NORTH 

The black reeion ia suitable for the Rarjot 
power plan. It has many lakes and streams 


duction of {Jbwer is practical and 
economical only when that production 
is regular, and particularly when the 
peak load is being supplied. In our 
process an accumulation of cryh is 
equivalent to an accumulation of 
power. Let us suppose, for example, 
that a lake of brine having an area of 
one square mile is frozen to a depth of 
six inches; such an amount of cryh will 
enable a 75,000-horsepower plant to 
run during 24 hours at a 100-percent 
load factor. Thus the cryh, more 
easily produced in large amounts dur- 
itig the coldest spells and particularly 
at night time, has only to be stored up 
against the peak load and the occa¬ 
sional warm days that occur in the 
arctic, even in mid-winter. The 
storage would require no very 
special construction—nothing like 
the expensive dams of a hydro-electric 
storage plant. 

I N general, plants which utilize the 
process described will be very eco¬ 
nomical, having no elaborate costly con¬ 
struction comparable to the big dams 
required where the energy in falling 
water is recovered. The “boiler'^ and 
‘‘condenser** are simply rooms in a con¬ 
crete building; the turbines are stand¬ 
ard low-pressure turbines; pumping 
unfrozen water from beneath the ice 
prints no difficulties; the brine is 
cheap and can be produced at the site 
for many plants. The capital invest¬ 
ment will be low; an estimate for a 
large plant gave less than 35 dollars per 
horsepower Installed, while hydro-elec¬ 
tric plants involve a cost of about 200 
dollars per horsepower. 

The practical advantages will be 


obvious if we draw a comparison 
with the Claude process of harnessing 
the temperature variations of the 
oceans. The expensive pipe 3000 feet 
in length there required for obtaining 
cold water from the depths of the sea 
is not required in the type of plant at 
present under discussion. Here water 
has merely to be pumped up through 
an ice pack ten feet in maximum thick¬ 
ness. Furthermore this process makes 
use of the latent heat of freezing which, 
for the same mass of water, is 80 times 
as great as the specific heat used in the 
other process. 

The region in Canada extending from 
Labrador to Alaska, all along the arctic 
coast and around Hudson Bay, is 
known as “the richest repository of 
base and precious metal in the world.** 
The “pre-Cambrian Shield** or “Cana¬ 
dian Shield,** more than 2,000,000 
square miles in area, contains a wide 
range of minerals. Its southern exten¬ 
sion in the United States, less than 5 
percent of the total, has provided the 
Lake Superior iron mines and the 
Michigan copper mines which have 
played so large a part in America’s 
pre-eminence in the mining industry. 
The largest part of the minerals of the 
Canadian Shield lie in the Great North, 
in that great region long regarded as a 
frozen waste. Among the potentiali¬ 
ties of greatest known importance are 
the enormous deposits of native copper 
in the Coppermine River basin, situ¬ 
ated under the Arctic Circle and re¬ 
cently estimated as a billion tons, and 
that fabulous reserve of iron ore at the 
recently discovered Belcher Islands in 
Hudson Bay. 

AN extreme degree of cold and the 
l\. lack of power have thus far pre¬ 
vented the exploitation of this wealth. 
A hard winter lasting about nine 
months freezes the streams, which can 
not therefore be harnessed hydro-elec- 
trically to advantage. These lands 
may now be regarded in a new light— 
as the lands of power. Fiords, rivers, 
and lakes are innumerable in that 
region and the process can therefore be 
carried out virtually anywhere. The 
present trend of settlement northward 
will be accelerated and a new part of 
the world opened to exploitation. 
Cheap metals should become available, 
due to a great industry wholly con¬ 
tingent on the vast new source of 
energy. 

*rhe process would be applicable not 
merely to the far northern fringe of 
Canada but to areas much to the south 
of this. It is well known that the great 
hydro-electric plants of central Canada 
are seriously hampered by the severe 
winters, and that most of them are re¬ 
duced to a low capacity. The Sas¬ 
katchewan Power Commission recently 
decided on the impossibility of making 
profitable use of the existing power, be¬ 
cause in this province “the variation 


in the flow of the river is as mudi as 100 
times greater in summer when the de¬ 
mand is light than in winter when the 
demand is heavy, the variation being 
all the way between the maximum flow 
of 188,546 cubic feet per second to a 
minimum of only 850 cubic feet per 
second.** (reports Sask. Power Com., 
Power Age, January, 1929). This is 
due to the fact that water is immobi¬ 
lized in solid form in winter. 

Unfortunately this shrinkage occurs 
during the very season of the greatest 
demand and requires the provision of 
steam stand-by plants. It is, however, 
illogical to burn coal when so much 
heat is already contained in any 
nearby lake or river. Again let us re¬ 
member that unfrozen water can give 
more power in freezing than if falling 
through a head of 4000 feet. This 
“winter white coal** is largely available 
in central Canada because of its in¬ 
tense cold, and therefore the winter 
power plants utilizing the process at 
times of peak will fit admirably into 
the existing seasonal “valley,** supple¬ 
menting the hydro-electric instaUa- 
tions. 

The energy obtained during the cold 
months would be so abundant and 
cheap that it could even be used eco¬ 
nomically for electric heating purposes. 
What a curious paradox: the colder the 
winter the more efficient the process 
and the more heat! King Zero will be 
forced to destroy himself. The present 



THE CANADIAN SHIELD 

This area of pre-Cambrian rocks is a rich 
source of metals, but much power is needed 


han^cap to the settlement of the 
arctic will be removed. The American 
continent, granted by the accidents of 
Nature a Faf North which it now turns 
out is really a land of power, will be^ 
come a center of civilization. 

Finally, mankind has now the safe 
assurance that there is in the polar re¬ 
gions a source of power which will never 
be depleted; and which, incidentally, 
it will no doubt become steadily easier 
to transmit to greater and greater dis¬ 
tances because the distance to which 
electrical energy can be transmitted is 
increasing every day. 
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High-Speed Tickers 
to Serve Brokers 


\ ^® chaos—and many 

% /I of the losses—incident to 
I ^ I the recent stock crash was 
^ due to the tardiness of the 

rtock ticker, the type used having 
jeen in service for 10 to 15 years. 
Trading off “the floor” was largely 
juess-work for brokers dependent upon 
the tickers, because by the time quota¬ 
tions reached them, many wild fluc¬ 
tuations had taken place. 

The recent announcement by the 
Western Union Telegraph Company 
bhat they are beginning installation 
of new high-speed stock tickers 
throughout the country will, to a large 
extent, prevent a recurrence of this 
situation in the future. Design and 
development of this high-speed ticker 
occupied practically three years* time 
and was a result of the combined 
efforts of ticker and printing telegraph 
engineers of the Western Union, the 
New York Stock Exchange, and the 
Teletype Corporation of Chicago. 

W HILE this new ticker is a cumu¬ 
lative result of developments 
and improvements rather than any 
startling new invention, it is baaed 
upon principles which enable it to 
operate at practically twice the speed 
of the old tickers. It requires only one 
main line wire instead of two as for¬ 
merly used. 

With the old style ticker a con¬ 
siderable amount of power must be 
supplied over the telegraph signal 
wires and a considerable time is re¬ 
quired to rotate the typewheel from 
one printing position to another, since 
the alternating current impulses which 
control this rotation cannot be sent at 
a speed greater than ordinary auto¬ 
matic signaling speed. The new high¬ 


speed ticker development, therefore, 
took place along the lines of reducing 
the operation to one-wire control, re¬ 
ducing the amount of signaling current 
required, furnishing a local source of 
power mt the ticker, and a change of 
code which would not require so many 
transmitted impulses to control the 
position of the typewheel. 

The new ticker operates on a start- 
stop principle similar to the well-known 
Simplex printers which are coming into 
general use as a part of telegraph 
equipment. A local source of power 
is supplied by having a small electric 
motor which furnishes the driving 
means for rotating all the moving 
elements in the ticker and performing 
the operations of shifting, printing, 
rotating the typewheel, et cetera. 

Instead of the step-by-step code 
which averaged 16 current units for 
each character printed, a permutation 
code is used which, with start and 



TICKER CIRCUIT BOARD 

A section of the ticker circuit board con¬ 
trolling ticker circuits serving Now York 



NO LONGER A DOME 

The old familiar domo of the stock ticker 
is going out of style. This is the new one 


stop impulses added for each character, 
makes a total of eight current unit 
impulses for each character. There is 
only one magnet in the new ticker 
whereas there are four in the old. One 
important feature in the design is the 
fact that one character is really 
“stored** in the ticker mechanism and 
is being printed while the selection im¬ 
pulses for the next following character 
are being received and stored. 

The 4,500,000-dollar program in¬ 
volving nationwide installation of the 
high speed stock tickers required con¬ 
struction of 5000 miles of new city- 
to-city wires, mapping of numerous 
curcuit changes and wire installations 
in 350 cities all over the country and 
in parts of Canada, and an enormous 
amount of other preparatory work. To 
prevent discrimination, the new tickers 
will be operated at the same speed as 
the old ones until all the old tickers in 
the country have been replaced. Some 
3000 new tickers will be installed on 
Western Union circuits in New York 
City, in about four months. At least 
six months more will be necessary to 
rush work to completion in the balance 
of the country. 



An o|Hinitor sendlnf quotatiotis from th« new high-speed ticker 
fittdliig iUtion of Western Union at 40 Broad Street, New York 



SERVING THE COUNTRY’S BROKERS 


General view of the eendlng apparatue. In background a man 
watches a dietHbutor receive impulaea from the operating table 
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THE FIRST “MOVING PICTURES/’ REPRODUCED FROM THE ORIGINAL 

“Animal Locomotion” is the title of the largo volume in the possession vestigation of Consecutive Phases of Animal Locomotion, 1872-1886, 
of the editor, from which this page was reproduced. The same bv Eadweard Muybridge, Published under the Auspices of the 
work is described on the fly leaf as “An Electro-photographic In- University of Pennsylvania,” in 1887. See the text of the article 


Our Eyes and the Movies 

How the Laboratory Psychologist Explains by Means of Physio¬ 
logical Optics Some of the Phenomena of Moving Pictures 


An argument that could not be 
/\ answered, and a rich man’s 
^ % natural inquisitiveness marked 
the birth of the movies. Now 
one out of five in the United States is 
a movie addict, according to compi¬ 
lations made by the industry, public 
schools are using movies for educa¬ 
tional purposes, salesman are using 
them to supplement their sales talks, 
and when Walter Gifford, president of 
the American Telephone and Telegraph 
Company, cannot be at a banquet to 
make a speech in person, he makes a 
“talkie” of himself appropriate for the 
occasion and is represented in proxy by 
an operator of a projecting machine. 

All this resulted from the bet of a 
wealthy sportsman and philanthropist 
50 years ago, and on the application of 
some dry-as-dust discoveries and laws 
scientists unearthed nearly a century 
ago. Out of these origins has come the 
celluloid ribbon which claims 25,000,- 
000 of us as well-nigh incurable movie 
addicts and touches closely the lives 
of as many more. 

Science has accomplished so much 
that concerns moving pictures in the 
last century that we have developed 
a nonchalant, matter-of-fact attitude 
toward these achievements. We are 
content simply to enjoy the beauty or 
amusement rather than trying in¬ 
quisitively to find out “what makes 
it go/^ 

While hundreds of men who labored 
through two centuries have made es- 


By DONALD A. LAIRD, Ph.D., Sci.D. 

Director, Colgmtm Psychologtcml Lmbormtory 

sential contributions to the develop¬ 
ment of the motion picture, it is gener¬ 
ally recognized that the first actual 
pictures were taken at Palo Alto, 
California, on the stock farm of Ice¬ 
land Stanford, in 1878 and 1879. 
Stanford turned his vast resources 
and ingenuity to settling some argu¬ 
ments on which wagers had been laid 
about how horses ran. 

Eadweard J. Muybridge, sometimes 
known as Edward James Muggeridge, 
and John D. Isaacs, worked with Mr. 
Stanford in arranging a battery of 24 
cameras so that a moving object, such 
as a racehorse or a human being 
walking, would expose each plate in 
serial order and would leave behind 
a photographic record of each of 24 
closely timed phases of his movements. 

W HILE the investigation was 
planned primarily to settle argu¬ 
ments about racehorses, the developed 
negatives upset many conventional 
ideas about pole vaulting, sprinting, 
and even pleasure walking; the human 
brain and eye, apparently, had not in 
the past really analyzed motion itself 
but had reacted to a composite, and 
at best a rather hazy, picture. From 
this crude start, experimental work 
continued. 

When we see, the light which enters 
the eye produc^ the sensations of 
vision by changing the chemical con¬ 
stitution of the sensitive retinal coat¬ 
ing of the inner surface of the eyeball. 


The chemical changes do not cease 
immediately when the light is cut off. 
Everyone has seen the after-effects of 
this persistent chemical reaction when 
looking at the light in his bedroom just 
before turning it off for the night. The 
light is extinguished, but a weak image 
of it persists in the eye and remains, 
no matter what direction the eye turns. 
The same after-image is seen when 
riding at night and looking directly 
into the headlights of an approaching 
automobile; after the automobile has 
passed, the persistent image which is 
caused by the lag of the chemical re¬ 
action is seen dancing around like a 
firefly. 

When a very strong light is used, 
these after-images last longest. So in 
experiments to reduce the flicker in 
movies it was found that, by substitut¬ 
ing an arc light for the old carbon-fila¬ 
ment bulb, the pictures could be made 
bright enough so that the chemical 
change of the first picture persisted 
in the eye while the cut-off blade of 
the shutter was hiding the second 
picture which was being jerked into 
place. But that was not all. Flicker 
still persisted and movies in the early 
professional exhibition hall flickered 
much as the blades of an electric fan 
do as they are coming to a stop. Of 
course it was not the blades or the 
pictures on the wreen that flickered, 
but the overlapping chemical changes 
in the retina of the eye. 

Ordinary visual impressions last in 
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the retina for about three thousandths 
of a second after they are cut off. The 
stronger impressions from a bright 
movie screen will last longer, but not 
enoiigh to eliminate flicker. So “Tal¬ 
bot's Law" was called upon. This is 
a law from pure science but it solved 
the critical problem of movie pro¬ 
jection. 

Talbot's Law states that in rotating 
a disk made up of sectors of black and 
white, flicker decreases as the speed of 
rotation increases, with the intensity of 
illumination, and with the number of 
interruptions. The speed of films 
could not be increased practically and 
economically and the intensity of light¬ 
ing of the pictures had been increased 
as far as seemed possible. So why not 
interrupt the light more? That is what 
they did. One shutter had to be used to 
hide the motion of the new picture 
being hauled into place, so another, and 
usually smaller, blade was added. Its 
function was to pass its shadow across 
the screen while the picture was being 
shown. Adding this second shadow 
diminished the flicker. Instead of in¬ 
terrupting the light on the screen just 
once for each picture, a second and 
sometimes a third interruption is now 
added. Paradoxical as it may seem, 
flicker disappears. Doubling or trip¬ 
ling the number of times the light is 
broken lessens the brightness of the 
picture seen by the eye, as predicted 
by Talbot’s Law, but substitutes 
steady fusion of after-images and does 
away with flicker. Only when the 
machine is running too slowly or when 
the light is momentarily weakened 
does flicker appear. 

I N the home projection of movies 
flicker may appear, due to several 
causes. If the home projector is 
moved a distance from the screen so 
that the size of the picture is increased, 
the intensity of illumination of the 
screen is decreased and may be reduced 
to a point where the after-images are 
too weak to carry over the darkened in¬ 
tervals on the screen. The motor may 
also be running slowly, due to lack of 
oiling. If the room is not darkened 
flicker will be difficult to avoid because 
the after-images fuse most readily 
when the general illumination is least. 

While the home projector should be 
placed as close to the screen as possible 
in order to obtain the brightest picture 
that is consistent with adequate size, 
the spectators should sit as far from 
the screen as possible. When the 
spectators sit at a considerable dis¬ 
tance from the screen the image of the 
picture is focused on the central region 
of the retina, but if they sit close to the 
screen the corners of the picture are 
focused on the peripheral or marginal 
portions of the retina. This marginal 
retina is especially sensitive to flicker. 
Thus, by sitting close to the screen one 
sees the central part of the picture 


fusing perfectly but the corners of the 
picture present an annoying amount of 
flicker. 

When a common cotton screen is 
used the spectators should sit directly 
in front of the screen, because it reflects 
the maximum light directly back¬ 
ward. In moving picture theaters 
mirror or ribbed screens are used which 
reflect the rays to the spectators at the 
sides of the stage. Most screens used 
for home projection do not do this. 

There are always a few persons 
whose eyes are irritated by the movies. 
This is due to individual peculiarities 
in the critical flicker threshold, and is 
not a defect of movie projection but a 
human idiosyncracy. 

The fusion replaces flicker quickest 
when the predominating color is bluish, 
but the light of the carbon arc or in¬ 
candescent bulb used in projecting the 
pictures has an excess of red and yellow 
rays and a deficiency of blue rays. In 
some professional machines lenses are 
used having a bluish cast. These filter 
out the excess of red and yellow and 
consequently give a smoother picture 
with the best fusion in the intermittent 
images. Some of the patented ribbed 
and mirror screens are so constructed 
that reds and yellows are absorbed to 
some extent, thus giving the screen 
and the picture it reflects a slight 
bluish cast. In home projection it will 
help if the cotton screen is thoroughly 
blued by the laundress. In the more 
skillfully designed moving picture thea¬ 
ters the lights that are kept on in the 
auditorium during the projection of 
a picture have bluish reflectors or 
filters in order to give this color help 
to fusion. 

Do movies harm the eyes? Many 
people think so. A few years ago a 
responsible public health official made 
this prediction; “Motion pictures will 
be extinct in ten years. The public 
realization that they are ruining eye¬ 
sight will lead to a demand that they 
be abolished. Within ten years I pre¬ 


dict that there will be no more motion 
picture shows in America. By that 
time they will be barred as a pernicious 
evil to health." 

Some people undoubtedly do experi¬ 
ence eye strain at the movies, but this 
is usually the result of their eyes having 
defects which they have not discovered 
and had corrected. Or they may 
habitually sit too close to the screen or 
too far to one side. As a matter of 
fact actual measurements have shown 
that viewing a movie projected with 
ordinary care is less fatiguing to the 
eyes than ordinary reading for the same 
length of time. Theoretically ^the 
movies should be fatiguing, but practi¬ 
cally they are not. There is one type of 
scene, however, which may readily be 
very fatiguing to the eyes. This is 
where counter-motion is shown, as in 
a parade where trained marchers are 
in military formation and the jerky 
movements of their legs are in the im¬ 
mediate foreground. This produces 
jerky and irritating sensations. 

M ovies seem to be peculiarly a 
human institution, animals indi¬ 
cating little, if any, interest in them. 
Not only household pets but primates 
which have been experimented upon 
show no interest in movies and are 
more likely to look away from the 
screen than at the screen. This is 
likely due to the eyes of animals not 
having the photochemical changes that 
make it possible to fuse the pictures. 
Dogs are interested in their own 
images in mirrors and in lithographic 
sheets portraying other dogs, but they 
do not look at dogs in movies. Prob¬ 
ably this is because the movie screen 
looks to them as the slowly whirling 
blades of an electric fan look to us. 
It has been experimentally demon¬ 
strated that some animals, such as the 
parrot, do have after-images, but it 
would appear that their after-images 
do not follow the same time course 
that ours do. 



THE EQUIPMENT USED BY EADWEARD MUYBRIDGE 


- From the ScraNTinc American Supplement, February 5,1887. ‘ On the left, reads the 
legend, ‘'is the reflecting screen against which the animal appeared en stmoneUs. On tte 
right is the series of photographic apparatus of which each one took an image of the ammai 
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The Romance of Steel 

Most of Us Take the Metal Iron Too Often for Qranted* Were 
Iron Newly Discovered, Its Unusual Qualities Would Cause 
It to be Regarded as a Remarkable Element 


By MARTIN MEYER, Ph.D. 

AsMtMt Profeaaot of Chmnuatry, Collage of the City of New York 


M any thousands of years ago 
men were savage aborigines 
roaming about clothed in the 
skins of animals than which 
they were little better. Their chief 
cause of concern and object in life was 
to secure food enough to prolong their 
miserable existence. Surrounded by 
beasts of a ferocity unknown in modern 
times, their only weapons were crudely 
fabricated from wood, stone, bone, and 
later bronze and the softer metals. 
Then one day one of their comrades 
discovered that a rusty earth could be 
treated with fire to produce a material, 
iron, which could be fashioned into im¬ 
plements of an efficiency im¬ 
measurably greater than those 
of the time. It was one of the 
most important discoveries 
that the human race has ever 
made, ranking second only to 
the discovery of fire itself; so 
important, in fact, that the 
subsequent period is known 
as the Iron Age. 


have an infinite number of uses, many 
of which are familiar to everyone. 
Copper is used for electric wires be¬ 
cause of the cheaper metals it is the 
best electrical conductor, nickel for 
plating because it takes a high polish, 
aluminum for airships because it is 
light and strong—each metal has uses 
which depend upon its properties. This 
is what makes steel the valuable 
material that it is. Cheapest of all 
metals, composed mainly of iron to an 
extent always greater than 90 percent 
by weight, it is nevertheless not one 
metal, but many, because the nature 
and the amount of the other 10 per¬ 


T HE Iron Age endured 
from this dim dawn of 
humanity down to only 80 
years ago, when mankind en¬ 
tered another epoch which 
might quite as rightfully be 
designated the Age of Steel. 

The date is fixed by the dis¬ 
covery of the Bessemer proc¬ 
ess for the manufacture of 
steel in 1855, and the impor¬ 
tance by the events that have 
since transpired. As great an 
improvement over wood and 
stone as is iron, just so much 
greater is steel over all other metals. 

The manufacture of steel is based 
upon the fact that iron possesses the 
peculiar and almost unique property 
of dissolving the element carbon, and 
thereby acquires some startling new 
properties which are further enhanced 
by the addition of other materials. 
While this was known long before 1855 
and the perfection of Bessemer’s proc¬ 
ess, 'it was not until then that steel 
began to be produced in the quantities 
that it is today. 

The metals form an interesting group 
of elements. They are all relatively 
hard, strong, heavy materials, usually 
(except copper and gold) of a silvery 
appearance, and have what is com¬ 
monly called a “metallic luster.” They 



PRIMITIVE IRON SMELTING 

The bellows are worked by the artisan’s feet. The dis¬ 
covery of iron smelting was niade in Africa by the negro 


cent makes an infinite difference in the 
material. 

As steel, iron is the Proteus of the 
metals. CJonsidering iron only from 
the standpoint of the carbon it con¬ 
tains, one finds at least three different 
and easily distinguishable varieties. 
When it has about 4 percent of carbon, 
which is about all it will hold, down to 
2 percent it goes by the name of cast 
iron. This metal is hard, easily cast in 
molds since, like water, it expands on 
solidifying (a most unusual property) 
and takes a sharp impression of the 
mold. But it is quite brittle, so that it 
may be shattered easily, even by a 
blow from a hammer. Stoves are made 
of cast iron and one frequently breaks 
parts simply by dropping them. 


When iron is given from 2 percent 
to 0.2 percent of carbon we have steel 
with somewhat contrasting properties. 
Not as hard as cast iron it is infinitely 
stronger, though normally it does not 
cast as well. Steel can be made with a 
tensile strength of more than 200,000 
pounds per square inch; that is, so 
strong that a rope of only one such 
strand would suffice to lift a locomo¬ 
tive. 

With less than 0.2 percent of carbon 
iron is called wrought iron, a material 
which is still softer than steel but quite 
tenacious and has many uses. 

It is, however, the strength of steel 
which is proverbial and which 
makes the modern world the 
land of miracles that it is. 
Without steel there would be 
no railroads, no large bridges, 
no Woolworth and no Chrys¬ 
ler Building, and practically 
none of the wonderful ma¬ 
chinery by which manufac¬ 
turing operations are con¬ 
ducted. 

T hat, however, would not 
be a great loss, for with¬ 
out steel there would not 
be nearly as much to manu¬ 
facture, to say nothing of the 
countless smaller but equally 
indispensable things which are 
dependent upon this interest¬ 
ing material. 

But the properties of steel 
may be still further and more 
widely modified by the addi¬ 
tion of smaller amounts of 
other substances. Normally 
iron is magnetic but loses its magnetism 
slowly, and strongly resists attempts to 
change the polarity of its magnetiza¬ 
tion rapidly. After the addition of 
tcfhgsten and small amounts of chro¬ 
mium it may be magnetized and will re¬ 
tain the magnetism practically forever, 
the so-called “permanent magnets,” 
while on the other hand, if it contains 
silicon it may be magnetized in one 
direction, demagnetized, and magne¬ 
tized in the opposite direction a hundred 
times a second with only a very slight 
loss, known as hysteresis or magnetic 
lag. Ordinarily steel rusts quite reaffily, 
but by the addition of silicon in large 
quantities one obtains Duriron which 
resists corrosion of even the strongest 
acidsi while the addition of chromium 
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THE BASE OF A MODERN BLAST FURNACE 

Such a furnace is charged with ore, coke, and limestone (as flux) and is kept running con¬ 
tinuously for years. Air under pressure enters from the large horizontal, circular tube 


yields the ‘‘stainless steels'' which are 
used in cutlery. 

For all these reasons and many more, 
our modern civilization is dependent 
upon steel, and to call this the Age of 
Steel is merely stating a fact. 

Prom whence comes this interesting 
material? Like the other metals it is 
derived from ores or earthy materials 
found in the ground, of which there 
are extensive deposits in the United 
States on the shores of the Great Lakes 
and in other places, in Spain, Germany, 
France, Russia, and in other countries. 
A new deposit has been found at 
Koolan Island in the Yampi Sound, a 
little dot in the wastes of the Southern 
Pacific Ocean. It is said to consist of 
more than 100,000,000 tons of the 
highest grade ore, with more under the 
ocean bed, and this will doubtless in¬ 
fluence the future of the British 
Empire. Large deposits have also only 
recently been discovered at Kursk in 
Russia. 

The most desired ores of iron are 
three in number—limonite, haematite, 
and magnetite. The last is the most 
valuable but also the rarest of the 
three, for it contains when pure about 
75 percent of iron. It is the '‘lode- 
stone" of the ancients, of which one 
rock was said to be so highly magnetic 
that it drew the nails from passing 
ships and unfortunate sailors had to 
swim for their lives. Like the report 
of Mark Twain's death, this is doubt¬ 
less considerably exaggerated, but 
magnetite is highly magnetic for a non- 
metal, or even a metal other than iron 
itself. 

T he ores are oxides, that is, com¬ 
pounds of iron and oxygen, and to 
obtain the iron one must remove the 
oxygen. The first operation in the man¬ 
ufacture of steel is smelting. This is 
conducted in a blast furnace and results 
in the production of cast iron. A blast 
furnace is a huge circular building 
about 100 feet high and 30 feet in 
diameter, having the general shape of 
two truncated cones placed base to 
ba8€i. Ore, coke, and limestone are 
charged into the top of the blast 
furnace, air is blown in to burn the 
coke, which removes the oxygen from 
the ore, and liquid iron at a temperature 
of 2200 Fahrenheit, is tapped out of 
the furnace every few hours. If the 
ore were pure oxide of iron, only carbon 
would be necessary to remove the 
oxygen, but as would be expected of a 
material dug from the earth, it may 
also contain sand or limestone, although 
nearly always it does contain sand. 
This would clog up the furnace and 
make difficulty in the smelting opera¬ 
tions. So lime is added as a flux, and it 
combines with the sand to form an 
easily melted slag that is also tapped 
off from the bottom of the furnace. 
This dlag is very similar irf appearance 
to a poor grade of glass, and when 


ground finds some application as an 
abrasive or cutting or polishing ma¬ 
terial. 

The design, operation, and improve¬ 
ments of blast furnaces form interesting 
stories in themselves. Today they are 
almost always entirely mechanical in 
operation. Years ago they had to be 
charged by hand. Men climbed to the 
top of the structure, opened the door 
of the fiery inferno to drop in the 
charge, then jumped back to avoid the 
rush of flame which always followed. 
Sometimes they did not jump quickly 
enough and paid for their lack of 
agility with their lives. 

The iron from the blast furnace has 
been made in contact with coke w^ich 
is almost pure carbon, and therefore 
contains about all the carbon it can 
hold, about 4 percent. It is “pig iron" 
and the problem of making steel is that 
of reducing this carbon content to the 
desired 2 percent or less. The oldest 
method of accomplishing this purpose 
is by the open hearth process, which 
consists simply in melting the pig iron 
in large shallow beds lined with iron 
ore. The oxygen in the ore combines 
with the carbon of the iron and we get 
more iron out of the furnace than we 
actually put in. 

Pig iron, however, also contains all 
of the impurities which were present 
in the original coke and ore—usually 
silicon, manganese, phosphorus, and 
sulfur—and these, especially the last 
two, give a steel with undesirable 
properties as it is likely to be brittle 
either when hot or when cold. During 
the World War this became a very 
serious problem, for it was found that 
the amount of sulfur in the coke which 
was being made was increasing. Special 
precautions must be taken at this point 
to remove them, and the furnace is 
always lined with either a basic or an 
acid lining, depending upon the chemi¬ 


cal nature of the impurities. The lining 
usually takes the form of a sand or 
limestone layer. This is slowly eaten 
away in successive operations and has 
to be replaced at intervals. Finally the 
furnace is tapped and the liquid steel 
runs in thick fiery streams into ladles 
where alloying materials are added if 
special steels are required. More than 
17 other metals are added to steel to 
confer upon it different properties for 
particular purposes. 

From the ladles the steel may be cast 
into ingots which, in turn, go to the 
rolling mills to be rolled, hammered, 
cut, slotted, and shaped into rails, 
sheets, beams, and an almost infinite 
number of other things. By perfect 
marvels of mechanical ingenuity this 
tough and hard material is handled 
as easily as one may fashion butter. 

/iBOUT 1854 it occurred to Henry 
jt\ Bessemer that, since the problem 
of making steel from cast iron was 
simply one of removing carbon, this 
could be done most simply by burning 
it out with the oxygen of the air. He 
built a large egg-shaped machine into 
which he placed molten pig iron and 
proceeded to blow air through it. The 
idea worked so well that it failed. As 
the carbon is removed from the iron its 
melting point rises. In this case the air 
removed the carbon so rapidly that 
the temperature could not keep the 
iron liquid. It solidified and ruined the 
expensive machine. But eventually 
Bessemer solved the problem by blow¬ 
ing the air upon the iron instead of 
through it. 

The idea was really conceived by 
Kelly, while Mushet and others im¬ 
proved it, but chiefly it was Bessemer 
who made it practicable. It was 
certainly he who received the rewards, 
for probably no great invention was so 
quickly and largely rewarded. It is 
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estimated that before his death in 1898 
Bessemer had received upwards of 
5,000,000 dollars as the proceeds of this 
one discovery. Although he made other 
inventions in his life, none was of any 
importance in comparison with this. 

The idea eventually revolutionized 
the steel industry. At first it resulted 
in the production of steel at a price 
with which no other method could 
compete. Now when the price differ¬ 
ential has been largely overcome, it 
still holds this advantage: large Besse¬ 
mer “converters," as they are called, 
hold only 25 tons of steel, while an open 
hearth furnace may hold 200, but the 
latter takes eight hours for one run 
while a “converter" turns out its 
charge every 16 minutes. It furnishes a 
better feed for a rolling mill for it is 
cheaper to handle a steady small 
stream of material than a large quantity 
at infrequent intervals. In a large 
modern mill the ore is never allowed 
to cool down from the time it enters the 
blast furnace until it comes out as the 
product. 

A DESCRIPTION of each step in 
the process reads like an ovel, and 
no one who has had the privilege of 
visiting a steel plant will ever forget 
the experience. The magnitude of the 
operations, the temperature of the 
furnaces and the molten metal, the 
noise of the mills, and the bare-shoul- 
dered workmen, like gnomes, controlling 
the work, combine to form a spectacle 
as impressive in its way as a Niagara 
or a Mammoth Cave, For many pur¬ 
poses, steel is manufactured in other 
ways, by the Duplex and Triplex 
processes, in crucible furnaces, and day 
by day more is being made by elec¬ 
tricity. 

Since Bessemer’s invention the in¬ 
dustry has grown by leaps and bounds 
until it is the most important in the 
world. Today it controls even matters 
of a political nature, for the principal 
problem in Europe’s political tangle is 
no longer to maintain a “balance of 
power’’ but to maintain that which 
today is, from a national standpoint, 
infinitely more important, a “balance 
of steel." The world’s production has 
risen from only a few thousand tons 
in Bessemer’s day to over 76,000,000 in 
1913 and around 100,000,000 today, 
valued at current market prices at 
about 36 dollars per ton. 

BYom the figures of cast iron and 
steel production and cost, students of 
business foresee the course of com¬ 
merce and stock speculators forecast 
the trend of the market. Quite re¬ 
markable correlations have been shown 
between carefully prepared analyses 
and actual subsequent facts. 

It is more than an interesting com¬ 
ment on the effect of modern science 
on modern life to trace the influence of 
steel production upon the course of 
current hifirtory. The greatest body of 
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The iron ores between the present boun¬ 
dary (1) and the old on© (2) have passed 
from Uerman hands to the French 

iron ore in Europe was shared prior to 
the war by France, Germany, and 
Luxemburg, and before the war Ger¬ 
many produced more steel than did 
the other three great steel producing 
nations of the old world, England, 
France, and Belgium combined, while 
the United States produced about the 
same total quantity, around 40 per¬ 
cent of the world’s annual supply. 

In the modern world steel production 
is the keystone to all else; steel means 
power and commercial preeminence. 
To it Germany owed her commercial 
supremacy and to her commercial 
supremacy she owed the war. By the 
Versailles Treaty France hoped to 
destroy that supremacy forever, for 
she thereby got Lorraine and the main 
portion of Germany’s western ore 
deposits. But that has not solved the 
problem nor won the economic battle 
for France, even though she has won 


the war, for she did not win Soal. 

In tho natural course of ecohomic 
events ore must go to coal to be smelted 
and not the reverse, as we see in our 
own country. Our great deposits of 
iron ore are on the banka of the Great 
Lakes but the center of the steel 
industry is with the coal in Pennsyl¬ 
vania. Coal is light and bulky, 
expensive to ship, while ore is heavy 
and compact. France did not get the 
Ruhr coal deposits, and only a small 
part of the Sarre, although she has 
made heroic efforts to maintain control 
of them, so the actual ownership of the 
ore means little. Realizing the eco¬ 
nomics of the situation it is doubtful 
whether England could be brought to 
look with any degree of sympathy 
upon French desires for these coal 
deposits regardless of the other issues 
which might be raised to enhance the 
French ambition, and this is the prob¬ 
lem which will remain for solution for 
some time to come. The recent for¬ 
mation of the European steel cartel or 
trust will write a new chapter and 
perhaps a whole volume in this story. 
In the meantime our own production 
has been mounting. Since 1916 we have 
produced more than 50 percent of the 
supply of the entire world. For us from 
that standpoint the future seems 
secure. 

What Is Your Opinion? 

This article is one of a series. All 
are elementary and deal largely with 
the romance of chemistry. Whether 
several more articles of this series will he 
published or not will depend entirely on 
the number of votes received from in^ 
dividual readers. A post card will suffice. 
—The Editor. 



A BESSEMER CONVERTER IN ACTION 


iron, some of the carbon b burned out, either In the Bessemer eonverter 
proceea. Today a^ut three fourtha of the steel is made by the 
latter process yieldmg a better product, and one fourth is made by the Bensimnirir pnmsaa 
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An Experiment in Suspended Gravitation 

We May Reason Out One Kind of an Answer to a Question in 
Physics and Arrive at an Opposite Answer By Actual 
Experiment* Experiment Wins 

By R. W. WOOD, LL.D. 

Pro/esaor of^perimontal Phyaica at Johns Hopkina Univaraity 
Corraaponding Editor, Scientific American 


I F a bottle of water is allowed to fall, 
and a large air bubble is released 
at the moment at which the bottle 
is dropped, will the bubble rise in 
the water? 

Having received an incorrect answer 
in a surprisingly large number of cases, 
it seemed of interest to devise an ex¬ 
periment which would demonstrate 
the abolition of hydrostatic pressure in 
falling water, and the consequent dis¬ 
appearance of buoyancy. 

Everyone is familiar with the cir¬ 
cumstance that in an elevator a suit¬ 
case held in the hand feels much 
lighter at the moment at which the 
cage commences to descend, and much 
heavier at the moment at which the 
descent is being arrested. If the sup¬ 
porting cable breaks and the car falls 
freely the suitcase weighs nothing at all 
and feels 4 is light as a feather—although 
this observation has not been put on 
record, so far as I know, by the victim 
of any elevator accident. The experi¬ 
ment can be tried on a smaller scale by 
jumping from a height of five or six 
feet. 

T his suspension of gravitation oc¬ 
curs also within the interior of 
bodies shot up into the air, and the 
error made by Jules Verne in his Trip 
to the Moon,’* in having gravitation 
disappear within the projectile only at 
the moment when it passed the center 
of gravity of the earth-moon system, 
has surprised many of his readers. 

From these considerations it is clear 
that the hydrostatic pressure of water, 
which obviously depends upon its 
weight, disappears also when the mass 
of water is rising or falling freely in the 
air (neglecting a small effect due to air 
resistance, which prevents a ’‘free 

fair*). 

A parachute jumper could try some 
amusing experiments with a corked 
bottle of water containing a small quan¬ 
tity of air. If at the moment of jumping 
he inverted the bottle, the air bubble 
would remain for a few seconds at the 
bottom, and then ri^ slowly as the air 
reedstanoe reduced his acceleration. ^ As 
soon as he reached his final “terminal 
velocity,” which is something like 
120 miles an hour for the human body 
in a horizontal position and in air, 
there would be no further acceleration, 
and his velocity would remain constant 
until he opened his parachute. During 


the time of fall at constant velocity the 
air bubble would rise with its cus¬ 
tomary velocity. 

Possibly some of our air service 
men who think nothing of dropping a 
thousand feet or so before opening their 
parachutes mav be willing to try the 



THE EXPERlMENr 

Above ia the bubble almost stationary 
in the falling bottle and virtually sf)hprical 
in form. Below is a bubble made by 
simply inverting the bottle in the hands. 
Not© its rather peculiar mushroom shape 



experiment and report on it. I should 
also like to suggest that a moving pic¬ 
ture of the earth, taken with the 
machine pointing straight down, during 


a free fall of several thousand ^eet, 
would be of considerable interest. It 
could easily be done with one of the 
lighter cameras operated by a spring 
drive, or perhaps even with a standard 
machine, although the latter might 
give more trouble later, in making the 
landing. 

The stationary bubble in the bottle 
can be observed, however, in a far less 
hazardous manner. After giving some 
thought to the problem of how to drop 
a bottle and release an air bubble at the 
bottom at the same moment, it oc¬ 
curred to me to toss the bottle into the 
air. After some little practice I 
learned how to do this in such a way 
as to bring the bubble to the center of 
the bottle at the moment at which it 
could most clearly be seen, namely, at 
the top of its flight when it is moving 
slowly. 

If the bottle is properly thrown to a 
height of a foot or two above the head, 
we see the large silvery bubble poised 
at the center, almost spherical in form. 
If, however, we invert the bottle by a 
quick turn of the wrist, the bubble 
rises rapidly in a much flattened form 
having a mushroom shape. The two 
conditions are illustrated by photo¬ 
graphs, taken with a shutter speed of 
l-»500 second with the sky as a back¬ 
ground. The bottle was tossed up 
with one hand and the shutter sprung 

with the other. 

* 

T he best method of observing the 
suspended bubble is to stand fac¬ 
ing the light, holding the bottle, cork 
down, loosely in the palm of the right 
hand at an angle of about 45 degrees, 
the arm hanging by the side. The 
bubble should be about the size of a 
peanut. 

The bottle is now tossed up by a free 
upward swing of the arm, in such a 
way that it turns slowly and assumes 
an upright position at the top of its 
flight. The first attempt will probably 
result in a double somersault, but with 
a little practice the toss can be properly 
made. The best result is obtained by 
letting the bottle slide off the palm of 
its own accord, by straightening the 
fingers at the proper moment. If the 
bubble rises rather rapidly, as is some¬ 
times the case, it is due to currents set 
up in the bottle by an incorrect release. 
However, a little actual practice will 
have more value than many words. 
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An Archeologist-Detective at Work 

With Only a Vague Clue as a Starting Point, Queen 
Meryet-Amun*s Tomb Was Unearthed 


T he annual report of the 
Metropolitan Museum’s ex¬ 
cavations at Thebes is, as 
usual, written by Mr. 
Herbert E. Winlock, who has that 
rare ability of making archeology real 
and vibrant to the lay reader. It will 
be remembered that the stories of the 
expeditions in the last two years, 
presented in the Scientific American, 
have been very largely devoted to an 
account of the discovery of statues and 
sphinxes broken up and buried near 
Deir el Bahri. We have already re¬ 
lated how Queen Hat-shepsut usurped 
the throne during the youth of King 
Thut-mose III and built a temple to 
justify her usurpation. When she 
died in 1479 B.c. the young king tried 
to expunge all memory of her by 
destroying inscriptions, statues, et 
cetera. Mr. Winlock says: 

‘'To finish clearing away what still 
remained of Naville’s debris [See 
Scientific American for June, 1929, 
page 522] and to expose the rest of the 
quarry was the task on which we spent 
the first part of the past season. Mean¬ 


Queen Hat-shepsut, the torso of which 
was taken to Holland in 1869 by Prince 
Henry, High Admiral of the Nether¬ 
lands Fleet. Negotiations are now 
afoot for the reuniting of these statues. 

The next interesting feature which 
Mr. Winlock describes is the Osiride 
statue of Hat-shepsut referred to in 
our issue of June, 1929, page 524. Mr. 
Winlock continues: 

“For another piece of architectural 
sculpture—this time of gigantic size— 
the problem of location was solved last 
season and the actual reconstruction 
is now practically completed. We have 
unearthed fragments of two enormous 
Osiride statues and had been able to 
demonstrate that they had originally 
stood at the far ends of the two lowest 
porches of the temple.” 

The great story in the report on the 
1928-1929 Egyptian Expedition is the 
finding of the tomb of Queen Meryet- 
Amun. After the search for statue 
fragments in the quarry and in the 
hole filled up by Thut-mose Ill, there 
was left only one more place where the 
archeologists believed that there was 
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time, while the men were digging, we 
went back to the slow, laborious grind 
of sorting out and fitting together the 
fragments found during the previous 
years.” 

Detective work by the expedition, 
on statues and sphinxes found at Deir 
el Bahri before the discovery of the 
tomb of Queen Meryet-Amun, brought 
other surprising results. The torso of 
one statue dug up by the expedition 
only a year or two ago at Deir el 
Bahri was found to fit a head taken 
by Germatt Egyptologists to Berlin in 
1843-45. The same situation existed 
in regard to a granite sphinx. The 
Metropolitan’s expedition also dis¬ 
covered fragments of a statue of 


higher up the slope than any natural 
agency could have carried it. Of 
course it was possible that we were 
dealing with heaps of shale dug out in 
leveling the temple courts below, but 
it was hard to see why the quarry chip 
from there should have been carried 
so far uphill—and across a ravine, at 
that. On the other hand it was equally 
possible that what we had were heaps 
of chip from the tunneling of some un¬ 
discovered tomb or tombs in the shale 
strata, and it was on this that we 
pinned our hopes. 

“Naville had started to dig just out¬ 
side of the temple wall—we had an 
old photograph showing some of his 
men working there—but he soon 
abandoned the place and covered the 
lower part of the slope with one of his 
inevitable dumps. 

“ A MONG the commonest ques- 
jTjL tions put by the layman to the 
excavator is ‘And how do you know 
where to dig?’ If these words chance 
to fall under the eye of anyone who 
has wondered about it, an answer has 
been given for a typical case. In fact, 
the digging which took up the second 
half of our season involved finding the 
answers to so many of the everyday 
problems of excavation that it may be 
worth while telling the tale as we lived 
it on the spot. It had the usual delays 
and disappointments, the invariable 
surprise when the find was actually 
made, the laborious groping after the 
explanation of what had been found, 
and finally the arrival at a conclusion 
that seemed to fit the facts discovered. 
If the reader finds the tale involved in 
the telling he will get a very fair idea 
of the way things generally happen in 
the field.’’ 




any likelihood of finds. 
On the hillside to the 
north of the temple there 
was a postern gate through 
which all sorts of rubbish 
and sweepings had been 
carried out in ancient 
times and dumped on the 
hillside. On it they no¬ 
ticed two chip heaps 
weathered during centu¬ 
ries and almost hidden by 
drift sand and fallen rock. 
Mr. Winlock says: 

‘^We could see that the 
chip was shale from the 
lowest strata of the cliff 
and that it lay much 



THfc SPHINX'S HEAD IS WOVm 

The h^d was found in ^nand the hody wMhmdto 
Egypt They were pieced together; rem^ 










Marth IW 

The remainder of Mr. Winlock's 
story must be somewhat abridged, al¬ 
though we shall not depart from his 
own words. 

‘The gang of workmen was started 
at the foot of the hill. On February 
23—six weeks after we had started — 
the men found a rough hole in the 
rock. They cleared out an irregular, 
jagged opening, and, when they were 
about waist deep, brought to light 
some rather carelessly laid brickwork. 
As a matter of routine we put guards 
on the spot. 

“The bricks were merely stuffed 
into the mouths of an opening and were 
only held in place with a little clay 
smeared along the top. The pit itself 
was filled with dirt, rags, bits of a large 
white coffin, and the lids of straw 
baskets. Then we took out a couple 
of bricks and flashed an electric torch 
inside, 

‘TT was only then that we had our 
L first hint that our tomb was not so 
simple and uninteresting. A jumble 
of white shawabti boxes and a head¬ 
less Osiris figure could be seen just 
inside the opening. Beyond were 
several big round baskets to which 
the lids in the pit seemed to belon?, 
piled against the wall of the corridor. 
Those big baskets were the kind usually 
associated with Eighteenth Dynasty 
tombs. Once our first surprise was 
over, we began re-adjusting our ideas. 
We jumped to the conclusion that we 
had found the tomb of another of Hat- 
Shepsut’s courtiers. 

“That night the tomb was sealed 
up again and heavily guarded. 
Then we started to remove the brick¬ 
work. One fact was soon established. 
Originally the corridor had been closed 
with a carefully built brick wall. All 
but the bottom courses of this wall 
had been broken down, and the tomb 
entered a second time, after which it 
had been reclosed with bricks and 
stones. Later all but three courses 


SCIENTIFIC AMERICAN 


207 


of this second blocking had been re- were l^ft out of sight among the coffins 
moved and the tomb entered a third long enough to chop the gilded faces off 

all three lids. We could picture them 
“The last people in the tomb had hiding their plunder under their clothes 
made a path along the corridor by when they heard that no beams could be 
pushing everything over to one side, found. Bricks had been hastily stuffed 
On March 8rd I 


crawled in and gin¬ 
gerly followed in their 
footsteps. The pas¬ 
sage was clear almost 
to the^'end, but there 
my way was blocked 
by a yellow, varnished 
coffin. Its lid was 
missing and inside it 
there lay a mummy 
with bandages abso¬ 
lutely intact and with 
garlands over its face 
and a wig at its head. 
Beyond it the lid of a 
large outer coffin was 
propped up on its side 
in a doorway leading 
to the right, and just 
beyond the doorway 
lay the empty outer 
coffin, the missing lid 
of the outer coffin, 
and the cover which 




GIGANTIC 

problem of location being 
masons “assembled" the 
statue of the usurping queen 


The 


into the entrance, leav¬ 
ing the Princess En- 
tiu-ny lying just where 
she had been dropped 
on the brink of the 
abyss. 

“It was the morn¬ 
ing of March 11 be¬ 
fore the well could be 
crossed. We brought 
down a light beam 
and worked it across 
the deep well to the 
doorsill on the oppo¬ 
site side. On the first 
we slid a second beam, 
and on the two, a 
board. I crawled 
across on my hands 
and knees, tingling 
with curiosity. 

“From the doorway 
on the other side there 
was one step down, 
and then inky black- 


belonged over the mummy itself. Here ness. I turned on my torch and flashed 
was a most surprising state of affairs, it around. I was in a chamber^ just 
These coffins seemed to be lying just high enough to stand up in, seemingly 
as they had been dropped by a burial interminably long in the gloom- and 
party when something had interrupted blankly empty. For a moment the 
them—and another flash of the torch bottom seemed to have fallen out cf 
showed what that something was. I everything, and then my fight shone 
was on the brink of a deep well that on a narrow doorway at the far end. I 
made an absolutely impassable gulf came to a standstill just within the 
across the corridor. The real crypt of doorway beside three little empty sau- 


THE BRINK OF THE WELL 
Hm the empty outer coflln was dropped 
on the btimc of the mysterious well 


the tomb must lie beyond, and in the 
far left-hand corner across the well I 
could see a passage leading off to the 
left. 

“POR the time we were completely 
Jl balked. The Osiris figure bore the 
name of ‘the House Mistress, the 
Chantress of Amen-Re, the King’s 
Daughter of his body, his Beloved, 
Entiu-ny,’ and the same name ap¬ 
peared on the shawabti figures in the 
boxes. From the style of the coffins we 
could safely conclude that we had 
discovered another daughter of Pay- 
nudjem, named Entiu-ny, who died 
and was buried probably in the years 
just preceding 1000 B.c. When 
Entiu-ny died, somebody had known 
of the existence of this tomb. The pit 
was dug out, the blocking broken 
through, and the heavy outer coffin 
and the three lids were started down 
the passage. As soon as the first bearers 
had turned the corner at the end of the 
corridor, they found themselves on the 
brink of the well, and dropped their 
burdens. The bearers crowding from 
behind with the body had to drop it. 
Probably a discussion followed, Which 
ended with some of the party leaving 
the otheirs while they went off to look 
for a beam to bridge the well. Some 


cers and a dried and shrivelled bundle 
of leaves lying at the foot of an enor¬ 
mous recumbent figure. My light 
flickered along it, and came to rest on a 
great placid face staring fixedly upward 



THE HUGE COFFIN 


The inner wooden coffin of Meryet-Amun 
in the big outer coffin after removal of lid 
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in the deathly silence of the dark crypt. 
Then it dickered back and followed 
down a column of hieroglyphs an¬ 
nouncing that 'the King gives a boon to 
Osiris, the Great God, 

Lord of Abydos, that 
he may cause to come 
forth at the call, bread 
and beer, beef and fowl, 
bandages, incense and 
unguents, and all things 
good and pure on which 
a god lives, and the 
sweet north wind, for 
the spirit of the King's 
Daughter and Sister, 
the God's Wife, the 
King's Great Wife, 
joined to the Crown of 
Upper Egypt, the Mis¬ 
tress of the Two Lands, 

Meryet-Amun, true of 
voice with Osiris/ 

"On the 15th we 
raised the gigantic coffin 
lid and exposed a dis¬ 
proportionately small 
coffin inside. That was 
open, and we were look¬ 
ing at a slender little 
mummy, simply 
wrapped, and festooned with garlands 
still fresh enough to show the colors of 
their flowers. The inner coffin, while 
much smaller, had been almost as 
lavishly decorated. On the head we 
found a tenon hole which had once held 
the golden vulture head of a queen's 
crown, and all over the body were rows 
of nail holes showing that within and 
without the entire coffin had been en¬ 
cased in sheets of gold. None of this 
richness was left, however. In place of 
the vulture head on the brow a urseus 
had been painted; the wig was colored 
blue and the face yellow; a blue and 
yellow collar had been daubed over the 
breast; down the front was painted a 
copy of the inscription on the big 
coflSn. 

"ll^ITH obvious signs of forcible 
W opening on both coffins, we 
have a pretty clear story. At some 
time in antiquity, the tomb of Meyret- 
Amun had been robbed, and on the 
discovery of the outrage all that was 
possible had been done to cover up the 
damage. The date had been recorded 
in a docket; that second blocking of the 
doorway must have been done in 1049 
B.C. by the necropolis officials who 
restored Meryet-Amun's mummy. So 
far we were still leaning toward our 
first idea that this tomb had originally 
belonged to Hat-Shepsut’s courtiers. 
It Was only when we had cleared the 
last of the rubbish out of the tomb that 
we changed our minds. A pile of rags 
had been thrown into the unfinished 
corridor to the left of the well. They 
turned out to be bandages ripped off a 
mummy, and among them we found 
one marked 'The God's Wife, the 


King's Wife, Meryet-Amun, beloved 
Amun. May she live!' These, then, 
were obviously the original band¬ 
ages tom off Meryet-Amun's mummy 
by the thieves. ^ 
"Among other frag¬ 
ments of funeral furniture 
were bits of an enormous 
wooden coffin plastered 
over with white gesso. It 
had been actually big 
enough to hold the great 
coffin of Meryet-Amun. 
Here was the third outer¬ 
most coffin of Meryet- 
Amun so completely 
wrecked by the thieves it 
had simply been swept out 
of sight at the time of the 
restoration. It followed 
that Meryet-Amun had 
been robbed here in this 
tomb. Thus we arrived 
at the conclusion that 
we had discovered the 
tomb of Queen Meryet- 
Amun. 

"In the first corridor 
two things gave us a very 
good idea of the period 
when the tomb was con- 



ORIGINALLY GOLD COVERED 
Once of a richness comparable to the 
coffin of Tutankhamen, but vandals have 
completely stripped off the decorations 

structed. That corridor passed ob¬ 
liquely under the north portico of the 
temple so close that the under side 
of the temple foundations Was ac¬ 
tually exposed in one place in the 
corridor roof, hanging precariously 
over our heads. Now it is possible 
to dig under foimdations once they 
are set, and even to expose them 
without necessarily bringing them 


down, but it is absolutely impossible to 
lay heavy stones unsupported snross a 
void. Thus the tomb must have been 
made after the middle of the Bight* 
eenth Dynasty, when the temple was 
built. Therefore, we felt safe in dating 
the tomb of Meryet-Amun to the 
second half of the Eighteenth Dynasty» 
and her coffins confirmed this date ab¬ 
solutely. Meryet-Amun could not have 
been buried earlier than 1480 B.C., 
when the temple was finished, and 
probably not much later than about 
1440 B.C. The only question that 
remained was to settle the identity 
of Meryet-Amun herself. Two queens 
of that name were known, but our 
queen could be neither. There re¬ 
mained a Princess Meryet-Amun—'the 
King's Daughter, the King’s Sister, 
the God's Wife and Hand (-maiden?), 
sweet in love, living like Re*'—por¬ 
trayed in the Shrine of Hat-Hor 
erected at Deir el Bahri by Thut-mose 
III. This Meryet-Amun was the 
ranking daughter of Thut-mose III 
and of his Great Wife, Meryet-Re*. 
The Princess Meryet-Amun, the daugh¬ 
ter of Thut-mose III, must have been 
the wife of his heir and successor, 
Amen-hotep II. Since Amen-hotep II 
succeeded in 1447 B.c., and as we 
already had evidence to place our 
Queen's death somewhere between 
1480 and 1440 B.c., we felt convinced 
that the two Queens Meryet-Amun 
were one and the same person. During 
her father's lifetime she had been,'the 
King's Daughter.' After his death she 
had become 'the King's Great Wife.' 
But the last title—'the King's Mother* 
—had never been hers. She must have 
died soon after the coronation, for 
Queen Ti-'o occupied the position dur¬ 
ing most of Amen-hotep's reign. Of 
Meryet-Amun, no recognized trace 
existed until we found her tomb. 

“l^NOWING now, with fair assur- 
IV ance, who Queen Meryet-Amun 
was, we can complete the story of the 
tomb. Work was begun on it at least 
as early as her coronation but it was 
still unfinished when she died soon 
afterward. There was no time to hew 
out an actual burial crypt and her 
pgantic white outermost coffin was 
installed in the last of the unfinished 
passages beyond the well. On the day 
o(^ her funeral came the enormous 
coffin overlaid with gold and brilliant 
with incrustations, the little innermost 
coffin Just large enough to hold the 
mummy, and the mummy itself heavy 
with jewelry within its bandages. The 
coffins were closed, the richest of the 
tomb furniture was placed nearby, 
the bridge across the well was removed, 
and the baskets full of the less valuable 
clothing and food were stacked in the 
outer corridors. Then the entrance 
was carefully bricked up and the pit 
filled in—^and Meryet-Amun lay in 
peace for the next four 
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Submarine Safety Advances 

The **S- 29 ^* Is Now a. Floating Laboratory 
for Testing Sub^Sea Safety Devices 


S INCE 1923, eight United States 
submarines have been in serious 
accidents. Only three of these resulted 
in death to members of the crews but 
the great hazard of submarines to 
which all these disasters pointed 
served to accentuate the widespread 
insistence that safety measures be 
taken and safety apparatus be devised 
to protect, and save in case of trouble, 
the lives of submarine crews. 

Loss of the S-51, on September 25, 
1925, with five officers and 31 men was 
appalling enough but when the S-4 
was rammed and lost on December 18, 
1927, with her entire crew, matters 
were brought to a head. The govern¬ 
ment renewed its submarine safety 
efforts in earnest. Thousands of ideas 
were submitted by scientists, engineers, 
inventors, and laymen. Most of these 
were quickly discarded but others 
were considered further; some have 
been worked out and tested, and a few 
are still being experimented with. 

P erhaps the most valuable device 
recently developed in this country 
is the Momsen ^lung,*’ an illustration 
of which is shown on this page. 


Named after its inventor, a lieutenant in the 
United States Navy, this lung is, in effect, a 
miniature diving apparatus which, when worn, 
permits the wearer to rise safely from a sunken 
BubmUtine without danger of suffocating or 
drowning. This and the other devices shown 
here are installed on the submarine S-‘£9 which 
recently arrived in San 
Diego Harbor equipped 
with all the latest rescue 
and salvage devices. These 
devices will be tested this 
winter and early spring. 

It has been asserted that 
Bubmarine^|design and con¬ 
struction ilki^jthe United 
States has beel^ar in ad¬ 
vance of that of cither na¬ 
tions and our accidents 
fewer than in any other 
comparable navy. Not con¬ 
tent with this high place, 
government experts are 
continually working to de¬ 
vise new safety apparatus 
and to improve the old. 

MOMSEN “LUNG” 

The breathing mask which men will 
use to escape sunken submarines 



LIFTING EYE 

The eye on the hull of a sub¬ 
marine for attaching a pontoon 




CNDBRSOtA COMMUNICATION THE ESCAPE HATCH 


A member ef the crew of the atibmarlne S-^9 demontitmting the 
el buoy telephone for taUdng with a sunken snbmsHne 


This view taken from the conning tower shows an escape hatch 
and the buoy which carries a telephone line to the surface 
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IN THE HEART OF THE CITY 


Planes landinc on this platform “field” over the Pennsylvania Railroad tracks in New York 
City, conceived by Francis KeaUy, could discharge their passongera directly in the city while 
their mail could be shot directly to the branch post offices in the city by pneumatic tubes 


Faster Airmail Terminal Service 

Pneumatic Tubes Like Those in Cities Between Branch Post Offices 
Would Speed Airmail Between Post Offices and Airports 

By HAMILTON M. WRIGHT 


P NEUMATIC tube service for air¬ 
mail from outlying airports into 
the post offices of large cities has 
been urged by a number of ar¬ 
chitects, engineers, aviators, post office 
officials, and others who, in the past 
two years, have given thought to the 
problems of aviation and particularly 
to the expedition of the airmail. Since 
the dispatch of airmail is the backbone 
of commercial aviation in this country, 
and since the airmail is constantly 
assuming larger proportions, any means 
which will improve this new branch of 
the postal service is worthy of careful 
analysis. The present importance of 
airmail is illustrated by the fact that 
the scheduled daily mileage of mail 
pilots in June 1929 was 38,689 miles! 
But this is only a beginning. Important 
postal officials have predicted that in a 
very few years all first-class mail will be 
carried by air. 

Unfortunately for aviation, obstacles 
dangerous to fliers exist in the vicinity 
of large cities so that mail-contract 
airports are necessarily located at some 
distance from post offices and com¬ 
mercial centers. These suburban loca¬ 
tions place air terminals at a disadvan¬ 
tage as compared with railway ter¬ 
minals which are much nearer the post 
offices. 

A pneumatic tube for carrying mail 
between airports and post offices would, 
however, offer safe, economical, un¬ 


interrupted, and rapid service. It is, of 
course, essentially adapted to large 
cities where the amount of mail is vast 
and where the airport is, generally 
speaking, six to 15 miles distant from 
congested centers. Other means to 
overcome the handicap of airports have 
been suggested, such as dropping the 
mail from parachutes into nets, build¬ 
ing landing stages on the roofs of tall 
city buildings, or constructing elevated 
landing platforms above switching 
yards or wharves in cities adjacent to 
commercial centers. All these, how¬ 
ever, are inherently more or less un¬ 
certain or dangerous, and even a heli¬ 
copter plane, it is said, would not find 
the proximity of large city buildings 
conducive to complete safety. 

T here is a great inconsistency be¬ 
tween the 100-mile-per-hour, or 
more, rate of fliers to carry the airmail 
on time and the slow truck traffic to the 
distributing centers. It takes a bus 45 
minutes to run between the Newark 
airpoH and the Hotel Pennsylvania 
opposite the main New York Post 
Office. 

This sort of delay, to a greater or less 
degree, but always to an important 
extent, will occur where trucks must be 
employed to carry mail between air¬ 
ports and post offices through con¬ 
gested areas of great cities. The red 
stop light traffic signal is no respecter 


of vehicles, not even of mail trucks. 

The Joint Commission on Postal 
Service which from 1921 until 1924 
made an exhaustive study of the postal 
system, reported to Congress that on 
one day that was studied 27,166 mail 
containers with a capacity of 10,846,- 
400 letters were dispatched through the 
pneumatic tubes in New York City, 
and that, for each letter delayed by the 
tubes, 3915 letters were delayed by the 
motor vehicle service. They also said 
that the operation of the tubes and the 
reduction of the motor vehicles service 
would reduce the number of accidents 
in congested streets of New York 
which, in 10 months, resulted in 
seven cases of fatal injury and 99 cases 
of other injuries caused by govern¬ 
ment-owned vehicles. 

Other points were that the pneu¬ 
matic tubes as a means of transmittal of 
the mails are secure and reliable; that 
the delivery of letters is expedited from 
two to four hours or more by utilization 
of the tubes, and that the speed of 
transportation by tube is 30 miles per 
hour, whereas the speed of transporta¬ 
tion by motor vehicle in New York is 
but 7}^ to 10 miles per hour; that ap¬ 
proximately half a million letters a 
day would be advanced in delivery by 
means of the tubes; and that the tubes 
have a value Apart from speeding the 
mail, in that they stand ready at all 
emergencies and are not subject to the 
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irregulmritiefi experienced by the motor 
vehicle service. 

Largely as a result of this report, the 
pneumatic mail-tube service was re¬ 
sumed in New Yorkr and has given ex¬ 
cellent results. Letters are now carried 
more than 140,000 carrier-miles per day 
beneath the streets of New York, equal 
to a daily journey of five and two thirds 
times around the world. The “petit 
bleu“ pneumatic tube service for 
special delivery mail in Paris is too well 
known to any experienced visitor there 
to require any description. Pneumatic 
tube service also exists in London, 
Liverpool, Berlin, Vienna, and other 
cities. 

In York City the pneumatic 
tube system consists of 27 miles of 
double tube extending between the 
Battery and 125th Street on both sides 
of the city, and across the Brooklyn 
Bridge to the Brooklyn Post Office. 
There are between four and five miles 
of double tube in Brooklyn. 

I N New York the operation has 
reached a remarkably high stage of 
efficiency. The efficiency of service for 
several years has averaged better than 
99 percent. Interpreting the figure 
99.9661 percent for 1928 a typical year 
—we see that the pneumatic mail-tube 
service in New York City was within 
one twenty-fifth of 1 percent of perfect 
operation. The saving in time in the 
arrival of mail at its post office destina¬ 
tion to reach early mail carriers and for 
outgoing mail to reach departing trains 
is one of the outstanding advantages of 
the system. This advantage could as 
readily be transferred to the dispatch 
and receipt of airmail. 

The cost of constructing a pneumatic 
tube system similar to that in New 
York is estimated at approximately 
19,600 dollars per mile. It would cost, 
therefore, approximately 196,000 dol¬ 
lars to install the system between 
Barren Island, New York City’s new 
municipal airport, and the Brooklyn 
Post Office. But the tube would pass 
five post offices en route and give im¬ 
portant factory districts the 
same mail service that Wall 
Street now enjoys. Installa¬ 
tion of smaller sized tubes 
like those used in Berlin - -for 
example about 2J4 inch— 
would cost less for less im¬ 
portant airports. The tube 
system in New York is pri¬ 
vately owned, the owners 
contracting with the gov¬ 
ernment for the handling of 
mail. According to the ma¬ 
jority report of the Town- 

TUBE MACHINERY 
Clarence Chamberlin, conault- 
ins engineer for the Barren 
Island airport, who advocates a 
mall tube system between the 
port and New York City, in-,, 
epecting the pneumatic tube 
machinery at the General 
Feet New York City 


mail and which, after being 
closed, is locked by means 
of an eccentric lever con¬ 
necting with inside bolts 
which engage the rim of the 
cylinder in suitably designed 
slots. When the cover is 
unlocked this lever projects 
beyond the edge of the out¬ 
side periphery of the cover, 
thus preventing the con¬ 
tainer being placed in the 
tube until the cover is prop¬ 
erly locked. 

The shell of the container 
is kept from contact with 
the tube by means of two 
bearing or packing rings 
located near the ends of the 
container, composed of cot- 

BROOKLYN AIR POWER STATION duck, and vulcanized 

II ^ t 1 . ...r rubber, and held in place by 

Electrically driven compreswors and rotary blowers 

which supply air to the tube sywlem in Brooklyn keeper rings brazecl to the 

shell of the container. The 
send Congressional Committee, their container slides in the tube on these 
use effected a saving as compared to packing rings, and the tubes are lubri- 


mail trucks. 


cated from time to time to facilitate 


Just a word as to construction of the the passage of the container. The power 
tubes. They are made of sections of which propels the containers through 
c^t-iron pipe approximately 12 feet the tubes is a current of air which 
long, bored out to an inside diameter is maintained constantly through the 
of inches designated as 8-inch tube at a pressure of from four to 
tubes~™and joined together with bell eight pounds per square inch, according 
and spigot joints caulked with lead or to the length of the line, by electrically 
other suitable material. Change of di- driven air compressors and rotary 
rection in the tube is accomplished by blowers. 


sections of tube bent to a long radius 
at true curvatures to permit the con- 


Each station on a pneumatic-tube 
line is equipped with a receiving and 


tainers to slide along without reduction sending apparatus, commonly called a 


in speed. 


“receiver” and a “transmitter,” and 


The tubes are laid approximately four the containers are relayed at each 
feet underground between stations, station on the line until they reach the 
The containers in which the mail is station of delivery, 
packed are steel cylinders, 7 inches in 

diameter and 21 inches long (inside pviFFERENT types of “receivers” 
dimensions), and weigh approximately JL>/ and “transmitters” are used, the 
20 pounds each when empty. The front receivers being divided into two general 
end of the container is solid and is types— the “open*' and the “closed,” 
equipped with a leather buffer designed With the open receiver, the container 
to absorb the impact when the con- is brought to rest by the friction created 
tainer is brought to rest. The rear end in its travel around a circular table or 
of the container is a hinged cover, trough formed of a half longitudinal 
which is opened for the insertion of section of tube bent to the desired 

__ radius. With the closed receiver the 

container is brought to rest by the 
compression of air in the dead end of 
the tube forming an air cushion which, 
in turn, opens a valve and ejects the 
container. The “transmitter” most 
commonly used is of the gravity type, 
set in the floor at an angle. 

The container is dispatched by 
placing it in a scoop or trough with its 
front end resting against the upper 
gate. This gate opens at the interval of 
time fixed by a time clock, allowing the 
container to drop into the air chamber. 
Air pressure is then brought behind the 
container, forcing it through the lower 
gate and into the tube, where the 
current of air carries it to the next 
station. The system is similar to a 
stream of water into which floating 
objects are dropped at stated intervals. 
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What^s In the Sun? 


Not Only What Elements Exist in the Sun’s Atmosphere, But Now 
Their Percentages, Have Been ^^orhed Out by Improved Analysis 


By HENRY NORRIS RUSSELL, Ph.D. 

Chttirman of the Departmont of Aatfonomy and Director of the Obaervatory at 

Reaearch Aaaootate of the Mount Wthon Obaervatory of the Carnegie Institution of Washington 


W E told last month how, by 
measuring the width of 
lines in the solar spectrum, 
it is possible to find how 
many atoms are at work above a given 
area (say a square centimeter) of the 
sun’s surface in absorbing each partic¬ 
ular line. Many readers doubtless 
realize the possibility of using this 
method for an improved analysis of 
the composition of the solar atmos¬ 
pheres. The older method which de¬ 
pended merely upon the identification 
of solar lines told us only what ele¬ 
ments were present there. It was like 
the qualitative analysis with which 
the student of chemistry begins—very 
like it indeed, for these tests in the 
laboratory give the student an idea 
whether a given metal is present in 
large quantities, small quantities, or 
mere traces, and the same can be con¬ 
cluded from the presence of strong 
lines, weak ones, or very faint ones in 
the sun. 

But the chemist will not be satisfied 
with this information. He devises 
schemes for quantitative analysis 
which end by telling him the exact per¬ 
centage composition of the substance 
he had studied. To do the same for 
the sun and perhaps also for the stars 
has long been one of the dreams of the 
astronomer. Now the dream is com¬ 
ing true. 

F irst steps were taken by Profes¬ 
sor Milne (uow at Oxford) who 
devised ways by which the composi¬ 
tion of different stars could be com¬ 
pared, even though some were hotter 
than others. Miss Payne, working at 
Harvard by this method, found that 
the numerous stars which she studied 
were ‘'remarkably similar” in composi¬ 
tion, and obtained good estimates of 
the relative abundance of a consider¬ 
able number of the more important 
elements. Now the analysis has been 
carried further and applied to all the 
67 elements which have been detected 
in the sun’s atmosphere. 

At first sight the problem looks 
simple enough. If we can measure the 
wi^th (technically speaking, the “con¬ 
tour”) of one line and calculate how 
many atoms are at work making it we 
can do so for all the 20,000 lines in the 
solar spectrum. Then, adding to¬ 
gether the results for all the lines of 
iron (for example) we have the amount 
of iron in the sun’s atmosphere. 

But it is not really quite so easy. 


In the first place the finer lines are so 
narrow that even our greatest spec¬ 
troscopes lack the defining power to 
show them perfectly; they make them 
look wider and less black in the middle 
than they really are. Moreover, in¬ 
fluences in the sun’s atmosphere may 
widen the lines slightly—not enough 
to count for a strong line but quite 
enough to upset our calculations on a 
weak one. Fortunately there is an 
easy way to get around this difficulty. 
There are hundreds of groups of lines- 
“multiplets”- in the spectrum for 
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SOLAR SPECTROSCOPE 

Attached to the great 40-inch refractor at 
Yerkes Observatory. A more or less 
“typical” instrument for work on the sun 

each of which we can calculate theo¬ 
retically the relative number of atoms 
at work. For example, twice as many 
calcium-atoms are “doing” the K line 
as are at work on the H line. In other 
cases the rate runs up to 100 or even 
1000. 

B y utilizing the rich material thus 
available it is obviously possible, 
and was not very difficult when it was 
tried, to find the relative numbers of 
atoms which were required to produce 
lines of different intensities on the arbi¬ 
trary scale which Rowland used in the 
great tables of the solar spectrum. We 
already have, thanks to Unsold, de¬ 
terminations of the actual numbers of 
atoms at work on a dozen or so of the 
stronger lines. With this starting 
point we can now find it for all the rest. 

For the lines which Rowland de¬ 
scribed as of “intensity 0,” that 
is, those which were just strong enough 


on his photographs to measure easily, 
the number of atoms at work comes 
out at 6,000,000,000,000 (6 x 10^'^) 
above every square centimeter. This 
looks startlingly big, but a layer of 
ordinary air 1/lOOOth of an inch thick 
contains 6 x 10*^ as many molecules 
per square centimeter. So we reach 
the amazing conclusion that to pro¬ 
duce one of these faint solar lines 
would require only a layer of gas 
10,000 times thinner than air and a 
thousandth part of an inch thick, pro¬ 
vided of course that all the atoms of 
this gas were at work on the line. 
Remarkable as this is, it is fully credi¬ 
ble to anyone who knows the extraor¬ 
dinary delicacy of the spectroscopic 
method of analysis, which habitually 
reveals traces far too small to be de¬ 
tected by ordinary chemical means. 

T he general run of the strong lines 
of the spectrum for which Row¬ 
land’s intensity numbers range from 7 
or 8 up to 40 demand for their produc¬ 
tion from 1000 to 20,000 times as many 
atoms; the H and K lines, which are 
vastly stronger than any other, about 
a million times. For the faintest line 
(of intensity —1 to —3) the number 
varies from 30 percent to 2 percent of 
the standard. 

We have now overcome this ob¬ 
stacle and can calculate with some con¬ 
fidence how many atoms produced 
each line. We should be near cur goal 
if the whole extent of the sun’s spec¬ 
trum could be observed. 

But this, though it might be possible 
if we could set up an observatory on 
the moon, is out of the question for us 
who dwell on the earth. The atmos¬ 
phere above our heads, although rea¬ 
sonably transparent to the kind of 
light which our eyes can see, obstructs 
the passage of most others. Not very 
far beyond the range of ordinary ob- 

S rvation in the violet, and hardly at 
1 beyond the limit to which the hu¬ 
man eye can see under favorable cir¬ 
cumstances, the air becomes opaque. 
For waves of light shorter than about 
3000 Angstrom units (the ordinary 
violet is at 4000) our air transmits not 
the faintest trace of the rays, which 
we have no doubt at all that the sun 
emits and emits strongly. 

We know what is to blame—a 
small proportion of ozone in the 
upper atmosphere higher than any 
aircraft or even a pilot balloon may 
hope to rise. Beyond the wavelength 







limit mentioned, down thK>ugh the 
whole range ojf shorter light waves, 
all ^rect knowledge of the radiation 
of the sun and stare is permanently 
denied us. 

Beyond the red end of the spectrum 
things are not quite so bad, but there 
are wide and heavy bands of absorp¬ 
tion, due mainly to water vapor, which 
cut off great regions of the spectrum, 
and the rest can be observed only by 
heat-recording devices which, sensitive 
as they are, are vastly inferior to the 
eye or the photographic plate. Only 
the portion of the spectrum between 
3000 and 11,000 Angstrom units is 
accessible to precise astrophysical 
study. 

If, then, an element has practically 
all its strong lines in this accessible 
region we will obtain a correct deter¬ 
mination of the amount of it in the sun's 
atmosphere. But if not, our estimate 
will be too low and may be altogether 
vitiated. 

A few years ago, before the structure 
of the more complex spectra was un¬ 
derstood, this difficulty would have 
been insurmountable. But now we 
know for a large majority of the spectra 
not merely what sort of atom pro¬ 
duces the lines but in what state the 
atom has been to absorb any given 
line. Some are given by neutral atoms, 
others by ionized atoms which have 
lost an electron. Some are produced 
by atoms in their normal state, others 
only by atoms which have been '‘ex¬ 
cited," that is, loaded up with an 
additional store of energy and so 
raised to one or the other of a large 
number of additional states. The 
great majority of the atoms of any one 
element at any instant will be in the 
normal state, but a certain proportion 
will be in each of the excited states. 
This proportion can be calculated if 
we know how hot the sun's atmosphere 
is—which fortunately we do pretty 
well. For some of the metals such as 
iron and titanium the strongest lines 
absorbed, both by the normal state 
and several of the excited states, are 
accessible. We can then find the num¬ 
ber of atoms in each of these states 
and the results check with the theoreti¬ 
cal calculations closely enough to in¬ 
dicate that it is really safe to apply 
the theory (which was devised under 
the assumption of simple idealized 
conditions) to the actual atmosphere. 

T he "abundance," that is, the num¬ 
ber of atoms above a square centi¬ 
meter of the sun’s surface, may then be 
found for a large number of the metals. 
For some of the others, such as mag¬ 
nesium, the lines absorbed from the 
normal state are practically all in the 
idtra-violet and inaccessible, but the 
lines of the excited atoms remain to 
work with, and having tested dur 
method we can calculate the whole 
number of atoms with confidence. In¬ 
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deed we can get a good idea how strong 
the principal lines of these elements 
would appear if we could get outside 
the earth's atmosphere and look at 
them. There is a great line of mag¬ 
nesium, for example, at X2862 (just 
inaccessible) which must be even 
stronger than the H and K lines. 

So far we have really been talking 
only about the arc lines, those of 
the neutral atoms. The ionized atoms 
must be handled separately but can be 
treat^i^ quite in the same way. In 
most cases the "ultimate" lines ab¬ 
sorbed by the ions in their normal 
state are quite out of reach, but there 
are several elements—calcium, titan¬ 
ium, and so forth—for which we can 
get at them. In these cases we can 
find the whole number of ionized 
atoms, as well as that of the neutral 
atoms. Now the latter of these two 
depends not only on the temperature 
of the sun's atmosphere but also on 
the average pressure; and also, of 
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A TYPICAL SPECTROGRAPH 

Made by Hilger for the new 36-inrh re¬ 
flector for Edinburgh Obnervatory. Cross- 
section shows heat-insulated caRC*, motor- 
driven fan for even iiir distribution, three 
prisms, and three cameras. Note hole 
tor main pivot. This permits moving 
any camera to any part of spectrum 

course, upon the ease of ionizing atoms 
of each sort. It thus enables us to 
calculate this average pressure. The 
results, calculated independently from 
five different elements, agree satis¬ 
factorily. 

We can now handle one more situa¬ 
tion which previously was intractable. 
Sodium, for example, is very easily 
ionized, but the principal lines of the 
ionized atoms are far out in the inac¬ 
cessible region, and so the amount of 
ionized sodium can not be found by 
our spectroscopic analysis. Knowing, 
however, the average pressure, we can 
calculate it, and it comes out, 1600 
times as great as that of the neutral 
element. The familiar D lines of 
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sodium in the yellow, then, although 
they are strongest in this part of the 
spectrum, must be mere wraiths of 
what we would see if the sun's atmos¬ 
phere were cooler and the ionization 
much smaller. 

Working step by step it has finally 
been possible to obtain a complete 
quantitative analysis of the sun's 
atmosphere v ith respect to the metallic 
elements. 

The non-metals are much harder to 
handle, for their ultimate lines are 
utterly out of reach, and the only lines 
we can get at are produced by highly 
excited atoms. Theoretically, at 4he 
sun's temperature not one atom in a 
million should get into such a state. 
Various factore of which it is not yet 
practicable to take exact numerical 
account may, however, operate to 
modify this number. The fact that 
these high excitation lines are present 
at all in the sun, although faint, shows 
that the corresponding elements, oxy¬ 
gen, carbon, sulfur, and so on, must 
be very abundant, but only the rough¬ 
est numerical estimates can be made. 
Hydrogen is remarkable, for its lines, 
although absorbed only by very highly 
excited atoms, are among the strongest 
in the whole solar spectrum. There 
can be no doubt that it is much more 
abundant than any other element—if 
we count atoms by number, and light 
as its atoms are, their total weight 
probably exceeds that of those of any 
other sort. 

AN investigation recently completed 
i \ by the writer leads to the following 
estimated composition of the sun's 


atmosphere: 

Parts by 
Volume 

Parts by 
Weight 

Hydrogen 

60 

60 

Helium 

2? 

8? 

Oxygen 

2 

32 

Metallic vapors 

1 

32 

JYee electrons 

0.8 

0.0005 


The numerical values just given may 
be considerably changed by future 
work, but the hydrogen flavored with 
oxygen and metallic vapors seems 
likely to stand. 

The amounts of the various metals 
can be stated with much more confi¬ 
dence. Expressed in gram.s per square 
meter of the sun's surface the amount 
of the principal metals are: 


St>diiira 

40 Scandium 

0 02 

Cobalt 

2 5 

Magncaium 

150 Titanium 

0 H 

Nickel 

4 

Aluminum 

ft Vanadium 

0 5 

Coppei 

0 6 

Silicon* 

60 Chromium 

2 5 

Zinc 

0 5 

Potassium 

25 MaiiRanrso 

4 

Strontium 

0 015 

Calcium 

20 Iron 

100 

Harium 

0 025 


No other metal reaches as much as 

0 . 01 . 

Many conclusions might be drawm 
from this table but there is no space to 
speak of them now.— Florence^ Italy, 
Nor. S, 1929. 

* Silicon behaves spectroscopically like a metal. 
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How Large Is the Human Egg? 

Some of the Findings of Recent Research Upon the Eggs of the 
Human Species, and Those of Other Mammals 

By CARL G. HARTMAN, Ph.D. 

RcMarch Associate, Department of Embryology, Carnegie Institution of Washington 
Carnegje Laboratory of Embryology at Johns Hopkins MedioaJ School 

T hat there is such an object abundance, according to the difficulty 
as an egg, wherein every of finding the eggs in any given animal 
human being has his origin, species, and depending upon the per- 
no longer astonishes the lay- severance and ingenuity of the in- 
man. Few people, however, realize vestigator. 

the minuteness of this all-important As a result, we know pretty well 
microcosm, which is pretty near the what happens during the first few 
borders of unaided human vision. To days after conception in a half dozen 
gain a concrete notion of the size of a species of animals; indeed, it has been 
human egg, scatter a pinch of sea sand possible to record in motion pictures 
over a sheet of black paper and find the changes of the rabbit egg during 
the smallest visible grain. This is of the first five days of its development, 
the order of magnitude of a human Until last year no one had ever suc- 
egg. Yet this egg is larger, by a ceeded in finding a freshly shed human 
fraction, than most mammalian eggs— egg, although a year and a century had 
it is about double the size of those of passed since von Baer first saw the 
the mouse or the rat, which are the human egg in the ovary. The fact 
smallest, and larger than that of the remains, however, that, except by 
horse or the cow. But such differences analogy with animals, we know almost 
are not significant. nothing about the development of a 

It is no wonder, therefore, that the human being during the first 12 days 
egg of mammals should remain un- of embryonic life. This hiatus in our 
discovered so long, for it was not until knowledge bids fair to be filled within 
the year 1827 that von Baer, a Russian the next few years, 
biologist working in Germany, was 

able to point out the egg of mammals ^T^HE small size of the mammalian 
and to tell us something of its size and X egg demands an explanation. It 
where in the ovary it was to be found, is the smallest egg of all the verte- 
This marked an epoch in the study of brates, yet mammals are among the 
human and animal life. largest animals that ever walked the 

Throughout the hundred years fol- earth or swam the seas. By way of 
lowing, many mammals were studied, contrast, the ostrich egg measures six 
rabbit eggs being especially singled inches in length and holds a quart of 
out. This was for biological reasons food for the ostrich chick; a certain 
and not because of the traditional man-eating shark has an egg eight and 
activity of the Easter Bunny—the one half inches in diameter; the eggs 
legend of Mother Rabbit is older than of snakes and turtles, fishes and frogs, 
any scientific studies upon her. Rat, possess yolk and egg-white to nourish 
mouse, dog, cat, pig, and other species the developing embryos, so that upon 
have yielded eggs in greater or lesser hatching they can survive in a new 

environment. The mammal embryo, 
however, and even the egg before the 
appearance of the embryo, has learned 
to parasitize the mother directly. Not 
content to consume the food which the 
mother’s organs place into the egg 
(as is the case in the bird, for example), 
the mammalian embryo '"digs in” and 
lives at the expense of the mother’s 
boHy. It effects its purpose by grow¬ 
ing a system of blood vessels and lay¬ 
ing them down next to those of the 
mother’s womb. There food and 
waste substances are exchanged, and 
there the embryo may remain during 
a variable length of time until birth. 

There are some exceptions to this 
rule for mammals—links, as it were, 
in the evolutionary chain. There are, 
for example, the curious monotremes of 
Australia, that land of biological sur- 
All the mammalB have eggs of approximately equal wee. The whale, largest mass of flesh prises—two genera: Omithorhynchua, 

controUed by a single brain, originates in an egg little larger than that of a mouse Ot the duck-bUled platypus, and 


U--—--— wmalE (iOO ft long) 



E06 OF MAN EGG OF MOUSE EGG OF WHALE 


WHALE EGG, HUMAN EGG, MOUSE EGG—ALL ABOUT EQUAL SIZE 



A HUMAN EGG 

The egg is surrounded by nurse cells in 
the ovary. The view is a crossHsection 



YOUNGEST HUMAN EGG 
The youngest human egg yet discovered. 
Unfortunately this egg was not fertilized 











^HS author of the accom- 
^ panying article modestly has 
made little or no direct mention 
of his own part in the newer re* 
search on the living egg of the 
mammal. The especially inter¬ 
ested student will find a techni¬ 
cal study of the subject, with 
further bibliography, by the 
same author in the Ouarterlv 
Review oi Biology (Baltimore) 
VoL IV, No. 3—The Editor, 


Echidnat the Australian ant-eater. 
These mammals actually lay eggs: the 
ant-eater deposits an egg into a brood 
pouch on her abdomen; the duck-bill 
lays a pair of eggs in its nest where 
it incubates them like a hen. Comes a 
time for the young to hatch. These 
wiggle about the milk glands of the 
mother, setting up an irritation that 
results in the milk oozing out. This 
the babies lap up, for these mothers 
have no nipples. Since they have 
mammae, or milk glands, it must be 
admitted that they are mammals, but 
the mammae have only just ‘‘arrived.*' 
Next in the evolutionary series are 
the marsupials, which, as the name 
implies, have abdominal brood pouches 
like the Echidna. Our American curi¬ 
osity, the opossum, is our only mar¬ 
supial; the others, like the kangaroo, 
all live in Australia. The marsupials 
no longer lay eggs; their eggs are re¬ 
duced in size like those of other mam¬ 
mals, but are provided with eggwhite 
and a shell membrane. These in¬ 
crease the size of the egg so that only 
50 can be laid in a row to make an 
inch, instead of 170 without the en¬ 
velopes. Of the full-sized eggs with 
the envelopes, a thimble would hold 
no more than 15,000. The opossum 
eggs are beautifully transparent things 
when well illuminated under the mi¬ 
croscope. Magnified, they look like 
delicate soap bubbles or spheres of 
blown glass. 

The opossum embryo develops in 
the mother's womb for only a short 
time—it is not yet an expert in para¬ 
sitism. After only 12 or 18 days the 
babies must be born; tiny bits that 
they are, 18 of them will just com¬ 
fortably fill a teaspoon. But Nature 
has its compensations; it has provided 
a brood pouch on the mother's belly 
around the tiny udders. Here food, 
warmth, and shelter for two months 
bring the babies to where their eyes 
afb open and their legs are strong. 

A PEG higher in the scale come the 
rabbits. Their eggs have no 
shell membrane, bUt they still possess 
a large amount of egg white, like their 
contemporary ancestors, the mar¬ 
supials. All other mammalian eggB> 
including the human, have lost the 
egg white and are tiny spheroids of 
protoplasm. They have become much 
aUk^, Tbejre are minor differences: 
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the opossum egg has more fat, the dog 
egg is opaque, while those of the mouse 
and rat are very transparent. Funda¬ 
mental differences doubtless exist but 
they are not discoverable by present 
means. All rabbit eggs look alike, yet if 
you take the eggs from a black rabbit 
and place them in a white mother/ the 
offspring will all be black. 

Perhaps the differences between a 
mouse egg and a whale egg are as 
great as between adult mice and 
whiles, but size is not one of the char¬ 
acteristics wherein they differ. From 
the Greeks to the moderns, philoso¬ 
phers have theorized on this point, but 
their theories are of historic interest 
and belong to the realm of metaphys¬ 
ics, not biology. 

To visualize still better the minute¬ 
ness of the eggs of mammiferous 
quadrupeds, let us single out the 
human egg and make another com¬ 
parison. Let us assume that the en¬ 
tire human race comprises in the ag¬ 
gregate two billion individuals. Sup¬ 
pose one could assemble in one place 
all of the eggs from which will arise 
the next generation of mankind 
2,000,000,000 eggs. How much space 
would they occupy? Would they 
amount to a houseful, or a roomful, or 
a hatful? 

The last guess is right—a derby hat 
would suffice. The largest egg known 
to science is that of the recently ex¬ 
tinct Madagascar bird, the aepyor- 
niH an egg over a foot in length. This 
largest of vertebrate eggs will hold 
2,000,000,000* of the minute eggs of 
mammals. The largest mass of animal 
flesh that ever lived as an individual, 
controlled by a single brain, is the 
whale; yet the eggs of mouse, man, and 
whale are approximately of equal size. 

N OW each human egg, before it can 
develop, must be “fertilized" by 
a male cell or spermatozoon. Male 
sex cells are tremendously smaller 
than the eggs: the 2,000,000,000 of 
them necessary to fertilize the eggs 
from which will come the next genera¬ 
tion of mankind would easily go into 
an elliptical vessel the size of a capital 
letter “0" on the text page of this 
magazine. 

What a microcosm is such a fertil¬ 
ized egg, carrying as it does all the 
hereditary qualities from both parents 
that make the individual, into whom 
it develops, what he is! It is an en¬ 
tity in size somewhere near half way 
between the electrons and “corpuscles" 
of which matter is composed and the 
vastnesB of space known to the as¬ 
tronomer. Yet in the fertilized egg is 
bound up the capacity to develop into 
the complex mechanism of the human 
body; it has represented in it, pethaps 
by actual mqlecules capable of infinite 
and eternal multiplication, all the 
characters which the individual in¬ 
herits from his parents, his grand¬ 
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parents, his ancestors back through 
the vistas of time, racial and familial- 
color of skin, hair, and eyes; stature 
and constitution; temperament and 
character. These myriads of factors 
are, moreover, re^presented, not in the 
whole egg but only in its tiny nucleus, 
which, in its turn, contains those self- 
perpetuating molecules, the genes, that 
determine at fertilization what each 
individual shall be. 

Truly the unfolding of an individual 
from the egg is the most marvelous 
phenomenon in Nature. The evolu¬ 
tion of organic forms through eons of 
time pales beside what we can witness 
daily, superficially at least, in the devel¬ 
opment of the individual from the egg. 


EGGS OF MOUSE AND DOG 

The mouBe eng (left) is rather trans¬ 
parent. while the egg of the dog is opaque 



CLOSE-UP OF OPOSSUM EGG 

All of the piotures on this page are 
photomicrographs of actual living eggs 



DIVIDING RABBIT’S EGGS 

These have been fertilized and are 
developing. Note one, two, three, and 
four-celled stages of ceUular development 
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THE “NONE-SUCH” 

Specially designed craft from which a steel grillage was dragged 
to level off the sand and gravel bed of the trench for the tubes 


Detroit Digs Under to Canada 

Vehicular Tunnel Under Detroit River, Soon to be Completed, 
Will be Important International Highway Connection 

By HARVEY KLEMMER 


A PRODIGIOUS step in Man's 
never-ending conquest of nat¬ 
ural barriers is being taken at 
Detroit, where engineers are 
constructing the world's first inter¬ 
national vehicular tunnel between that 
city and the Canadian municipalities 
across the river. It is particularly 
fitting that Detroit, the automobile 
capital of the world, thus should blaze 
a new trail for the automobile. Crossing 
the Detroit River always has been a 
tedious ferry process; the Detroit and 
Canada tunnel will bring the down¬ 
town districts of Detroit and Windsor, 
Ontario'- the Canadian terminus- - 
within three minutes of each other, 
supplying at the same time a trans¬ 
portation link of importance to all of 
Michigan and the Ontario Peninsula. 

The tunnel has been under construc¬ 
tion for the past two years, with the 
official opening scheduled for this 
summer. The tube is approximately 
one mile long, will cost 25,000,000 
dollars, and terminates in the heart of 
the business district at each end. The 
traffic capacity will be 1000 vehicles 
per hour in each direction. 

This is the third sub-aqueous road¬ 
way to be constructed in the United 
States, and the first to be constructed 
internationally. The other two vehicu¬ 
lar tunnels in the United States are 
the Holland Tunnel connecting New 
York City with Jersey City, and the 
George A. Posey Tunnel^ under the 
egtuary at Alameda, California. 

Construction of the new tunnel is 
being accomplished by three separate 
and distinct methods. Some of the 


engineering processes are similar to 
those employed on previously-con¬ 
structed tunnels; others offer new and 
distinct departures from any methods 
of construction previously used on an 
undertaking of this kind. 

The work has been divided into five 
sections in accordance with the rneth-' 
ods of construction. The .five sections 
in turn fall into three general classifica¬ 
tions. Sections 1 and 6 are the usual 
box type of subway, with steel bents 
and concrete jack arches, and are 
being constructed by the “open cut 
method." This method of construction 
is being used on both of these sections 
up to a depth of 53 feet below street 
level. Sections 2 and 4 are being con¬ 
structed by the “tunneling shield 
method" and extend from the open- 
cut operation approximately to the 
harbor line at each end of the tube. 
Section 3—the river operation—is 
being constructed by the “trench and 
tremie method," embodying the sink¬ 
ing of previously-constructed tubes in 
a trench dug across the bottom of the 
river. 

B y far the most spectacular of all 
the tunnel operations is the con¬ 
struction of section 8. This is composed 
of nine steel tubes, all built on dry land, 
launched like ships, floated into posi¬ 
tion, and then sunk merely through the 
weight of interior and exterior con¬ 
crete. Several engineering departures 
are involved. 

Most land-built tunnel sections here¬ 
tofore have been sunk through the 
addition of water or sand to the in¬ 


terior. If they were concreted, that 
operation generally was performed 
after the tube was in its river-bottom 
resting place. Tubes for the Detroit 
River tunnel, on the other hand, were 
fully concreted inside and out while 
on the surface and then sunk without 
admission of any foreign material to 
the interior. So accurately was the 
weight of the concrete computed that 
each tube thus far has been made to 
sink practically of its own weight, the 
addition of a few concrete blocks being 
sufficient ballast in each case. 

The tubes, varying in length from 
220 to 248 feet with an over-all diam¬ 
eter of 35 feet, were constructed on a 
launching way at the plant of the 
Canadian Bridge Company at Ojib- 
way, Ontario. 

As each segment was completed, it 
was fitted with heavy, water-tight 
bulkheads and sent down the ways. 
The interior and some of the exterior 
concrete then was applied, and the 
tube was ready for its five-mile journey 
to Detroit. 

feach tube when launched weighed 
about 500 tons. When partially con¬ 
creted for towing upstream, its weignt 
had increased to some 4000 tong. 
When fully concreted the tube became 
an 8000-ton monster of steel and 
concrete. 

The final concreting was accom¬ 
plished at an anchorage constructed in 
the river several hundred feet from 
shore. As the tube gradually sank 
beneath the river surface, a large 
buoyancy scow was placed over each 
end and the tube suspended from lines 








MortMiVn 


SCIENTIFIC AMERICAN 


217 



Fhotocrttj^ha i<ourtmy Qoodfrin« loo. 


SANDHOGS USING POWER KNIVES 

Note consistency of clajr, a slice of which is held by 
one of the men. The knife is a cable-pulled sharp ring 


attached to winches aboard the scows. 
The whole outfit then was moved into 
position over the previously-excavated 
trench and, moored to anchorages in 
all directions, the tube was gently 
lowered into place. Si^cially-designed 
flanges permitted locking of the tubes 
together under water by the three 
divers kept constantly on the job. 

Exact alignment of the tubes was 
accomplished through the use of tall 
masts attached to each tube as sunk. 
When the tube came to rest on its 
bed of sand and gravel, the tips of 
the alignment masts were used for 
exceptionally accurate lining-up. The 
nine tunnel tubes must be projected 
across the river bottom to meet the 
Canadian shield-driven section with 
an error of less than one inch! 

T he irregular bottom left in the 
trench by the dredging operation 
was smoothed over by means of a 
special contrivance designed for the 
tunnel job. This strange craft, chris¬ 
tened the None Such by the men, 
consisted of a huge pontoon arrange¬ 
ment supporting a carriage on tracks. 
From the carriage was suspended a 
steel grillage approximately the width 
of the trench. Sand and gravel were 
poured into the trench and leveled off 
by dragging the grillage back and forth 
over the area to be prepared. 

The tunnel shield used for the ex¬ 
cavation of sections 2 and 4 is the 
largest in North America and when 
designed, was the second largest ever 
built. The Holland Tunnel, which 
consists of two tubes, each smaller in 
diameter than the Detroit tunnel, 
required smaller shields. The shield 
has an outside diameter of 32 feet 3 
inches, and is 15 feet long. The outside 


diameter of the steel tunnel lining 
measures 31 feet 8 inches. The inside 
diameter throughout will be 28 feet. 
A 22-foot roadway will allow one lane 
of traffic in each direction, with an 
extra lane for emergency purposes. 

Progression of the shield-driven 
section of the tunnel resembles the 
operations of a giant mole. A gang 
of workmen known as ^‘muckers,'' or 
‘‘sandhogs,*' digs ahead of the shield, 
slicing away the earth with power- 
operated knives. When they have ex¬ 
cavated a few feet in advance of the 
equipment, the shield is forced ahead 
30 inches to occupy the'space thus won. 
This is known as the “shove.^' 

Thirty hydraulic jacks, each capable 
of exerting a pressure of 150 tons, push 
the shield ahead. The jacks are operated 


with water from the city 
mains, forced into an accu¬ 
mulator at pressures up to 
6000 pounds per square inch, 
and fed to the jacks at 
constant pressure. 

After each shove, a hy¬ 
draulically-operated erector 
arm picks up segments of 
lining and ssvings them into 
position. When a complete 
“ring,'* 30 inches wide, has 
been placed, the muckers 
have again advanced and 
the shield is ready for an¬ 
other shove. f 

Another innovation of the 
Detroit tunnel job is the use 
of steel lining for the shield- 
driven section. Heretofore 
cast iron or wooden lining 
has been used. In this tun¬ 
nel the lining is made of 
stamped, electrically-welded 
steel plates. The steel 
plates, surprisingly enough, represent 
an actual economy as well as a struc¬ 
tural improvement over the older forms. 
The weight of the steel lining is about 
2.3 tops per lineal foot of tunnel, while 
the same unit in cast iron would weigh 
about eight tons per lineal foot. 

Each segment of lining is 30 inches 
wide, 10 inches deep, and nine feet 
long, weighing approximately 1000 
pounds. Eleven segments and a key 
comprise a complete ring of lining. 
As the shield progresses, the segments 
are erected and bolted in place, the 
joints between each segment and 
between successive rings being water¬ 
proofed. 

A TOTAL of 466 feet was excavated 
at the American end of the tunnel 
by this method, after which the shield 
was knocked down, hoisted to the sur¬ 
face, and transferred across the river. 
About 1243 feet are to be excavated in 
this fashion on the Canadian side. As 
this is written several hundred feet have 
been completed and the shield is mak¬ 
ing progress of 12.6 feet a working day. 
The Canadian shield is expected to 
reach the harbor line early in the spring, 
in time to join the last tube when it 
comes up the river from Ojibway. 

As soon as the shield is removed, 
interior concreting is begun. Steel 
forms running on tracks are used in 
pouring the concrete. The whole 
structure of forms is run forward 25 
feet at a time, concreted, then pushed 
ahead for another lap. 

Sections 1 and 5—the box-type sub¬ 
ways--offer no unusual features of 
construction or design. Steel sheet 
piling is driven on each side of the open 
cut and the material taken out with 
subway shovels and clam buckets. The 
shoring follows immediately behind the 
excavation. A three-inch slab of con¬ 
crete is poured at the invert, upon 
which four-ply membrane waterproof- 



LAROEST SHIELD IN NORTH AMERICA 
The TOUckere work in front of this huge apparatus, digging out the clay with power kidym 
and pef fff l w g it back tluoUgh the shield to others who remove it to the dump. Note great size 
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ing is pUoe<L The structural steel 
frame is erected, the invert, side 
walls, air ducts, and roof are concreted 
and backfilled, and the street surface 
restored. Connecting the portal of 
the box section and the terminals at 
each end is a short stretch of open 
approach, reinforced concrete invert, 
and concrete retaining walls. 

Spacious terminals have been pro¬ 
vided at each end of the tunnel, the 
American terminal plaza being two 


brought to light in the various excava¬ 
tions of the Detroit and Canada Tun¬ 
nel, the engineers report. One of the 
most interesting is an old Indian sling, 
with a cord of bark fiber still attached. 
Other finds include several firearms, a 
goodly number of bottles of beer and 
liquor, the remains of two small boats, 
automobile parts, and three human 
bodies. 

Two of the bodies were found by the 
river crew engaged in sinking the 









BUILT LIKE A SHIP 


A partially completed tunnel tube on the launching way at the plant at Ojibway, Canada. 
Thoae tubes were fully eonoretod inside and out before Anal sinking to the bottom of the river 


acres in extent. Traffic at the American 
end will spiral in coming to the surface, 
while the Canadian roadway, being 
farther back from the river, comes to 
surface level in a straight line. 

Ventilation of the tunnel will follow 
closely the design worked out for the 
Holland Tunnel and found extremely 
successful in practice. There will be 
two ventilation towers, one at each end 
of the tube. The equipment for each 
tower consists of 12 motor-driven fans, 
six for fresh air and six for exhaust, 
arranged in successive tiers in different 
stories and with direct connections to 
the subway ducts. 

T he amount of fresh air that can be 
pumped into the tunnel will 
be 1,500,000 cubic feet a minute, 
giving a complete change of air in the 
longitudinal ducts every 90 seconds. 
The fresh air will go into the roadway 
through curved apertures near the 
curb line; the vitiated air will be drawn 
off through two rows of openings 
located at frequent intervals in the 
ceiling. 

‘ The air in the tunnel, according to 
the engineers, will be purer than the 
air in the street outside during rush 
hours. The power layout is so arranged 
that any part of the equipment can be 
operated from either the American 
or the Canadian side. 

Many interesting articles have been 



tunnel tubes; the other was brought 
up by the dredge Jupiter in a 
of mud. The Jupiter also brought up 
the liquor, the firearms, the boat 
remains, and the Indian relic. The 
automobile parts were encountered by 
the shield in its excavation at the 
American end of the tube. 

The terminal gang also made a find. 
Their contribution to the tunnel mu¬ 
seum was a goodly amount of old 
wooden water pipe, placed beneath the 
streets of Detroit almost a century ago 
and still in good shape when unearthed. 

T he tunnel will be operated jointly 
by the Detroit and Canada 
Tunnel Company and a Canadian 
subsidiary. Policing, regulation of 
traflfic, and enforcement of customs and 
immigration regulations will be under¬ 
taken by the American and Canadian 
governments, officers of each nation 
looking after that portion of the tube 
lying within their domain. Comple¬ 
tion of the tunnel is expected to 
result in an international interchange 
of visitors such as rarely, if ever, seen 
anywhere in the world, according to 
Judson Bradway, president of the 
tunnel company. 

Figures compiled by the Border 
Cities Chamber of Commerce show 
that 25,000,000 persons are crossing 
the river annually at Detroit now^ As 
many as 70,000 automobile passengers 
have been carried by the ferries over 
a single week-end, without taking into 
account the many casual visitors who 
cross on the ferries without cars for 
business and pleasure. 

Because of the 15,000 commuters 
who make the daily crossing; because 
of the 3,000,000 tourists who cross each 
summer, many bound across country 
and more headed for the Canadian 
wopderlands in Quebec and the Geor¬ 
gian Bay country; because of the large 
number of shoppers and casual visitors; 
and because of the growing popularity 
of the Canadian resorts around Lake 
Erie and Lake St. Clair—because of all 
these things the Detroit and Canada 
tunnel is being rushed to completion 
with a future of singular promise. 



launched uke a ship 


Two ^w» A tube just aftcsr leaviag the wajr«. With end* bulkhemied. tubal 

were towed to- the floating concreting plant, concreted, and then siaik to the bottom 













SCIENTIFIC AMERICAN 


319 


Automatic Word Writing 

Departures From Familiar Typetvriter 
Found in Word Writing Machine 


iLn-AU. ■/y i.L _ 


M odern business, in its rest¬ 
less search for the ultimate in 
operating efficiency, is al¬ 
ways finding new short-cuts. 
Of these, an interesting one is a re¬ 
cently patented word and phrase writ¬ 
ing machine for use in offices. Although 
it includes many of the essential fea¬ 
tures of the typewriter, this device 
differs radically from equipment now 
in use. 

Mr. Clyde C. Balston, the inventor, 
based his research on the conclusion 
that there is no justification for the 
present “unit method'* of typewriting. 
He challenged the prevalent conception 
that every word written mechanically 
must be first decomposed into its in¬ 
dividual letters and then re-assembled 
as words on the paper. He decided 
that it should be possible to perfect a 
machine which would collect and print 
the letters of a word automatically, 
without requiring a separate movement 
to produce every letter and space. This 
led to the conclusion that there are a 
number of common phrases which are 
used innumerable times each day in 
office correspondence, which might just 
as well be impressed on the paper as if 
the phrase were one word. 

Before working out the mechanical 
details of the machine, Mr. Balston 
spent some years on an exhaustive 
study of words to determine the rela¬ 
tive frequency of their use. It was 
found that about 100 words comprise 
more than 50 percent of all words used 
in business. Less than 400 words 


represent more than 90 percent 
of those we use and about 1000 
words constitute slightly more 
than 98 percent of all business 
correspondence. For these 
words, stenographers use “word 
signs*' or symbols, rather than at¬ 
tempting to record the individual 
letters of each word. 

In operating the word and phrase 
writing machine, there is no need for 
the typist to use the usual lightning- 
like movements, because the world's 
fastest typist cannot compete with a 
machine that prints a whole word or 
phrase while a typist using the unit 
system would be writing the first two 
letters. With much more deliberation, 
the operator presses two keys, one 
representing the initial letter of the 
word or phrase to be written and the 
other a selector. The use of the keys is 
guided by a chart which shows the 
grouping of the words, and the relative 
position of the selector keys. As with 
the “standard" keyboard, the operator 
may become so familiar with the posi¬ 
tion of the keys that no time is lost 
hunting for the right one. 

T he machine automatically assem¬ 
bles the letters and impresses the 
word or phrase on the paper, vith the 
requisite spacing and punctuation. 
The type is mounted on an assembly of 
revolving disks somewhat reminiscent 
of the mileage recorder of a speedom¬ 
eter. A series of interchangeable 
combs with movable teeth, operated by 


WORD WRITING MACHINE > 

Although less than twice the size of a common 
typewriter, this machine does the work of many 

the selector keys in accordance with 
the chart, automatically catch the var¬ 
ious disks and hold them in the proper 
position for impressing the w ord chosen 
by the operator. As soon as the word is 
impressed, the disks are released and 
spring back into a neutral position 
ready for the next word. 

The mechanical writing speed of the 
machine, according to Mr. Balston, is 
more than 1000 words per minute, and 
the operative writing speed is over 300 
w'ords per minute, when writing single 
words. When writing phrases, the 
number of words per minute is greatly 
increased. It is significant that the 
Balston machine retains the standard 
typewriter keyboard, in addition to the 
special keyboard governing common 
words, word-endings, place-names and 
phrases. The more familiar keyboard 
provides an efficient means of wTiting 
(by the unit system) words seldom 
used, variously spelled proper names, 
and other words or phrases infre¬ 
quently used in business correspon¬ 
dence. The machine has been adapted 
for use by telephone companies in 
posting and billing toll charges. 
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SOMETHING NEW IN KEYBOARDS 

Ahota: Keyboard of the Balston machine, showing arrange¬ 
ment and grouping of keys. Note the standard typewriter 
keyboard, which nas been retained for writing variously 
spelled words and names. The three 18-key panels are 
operated according to the groupings of words on a chart 
mounted within view of the operator of the machine. RigH: 
Specimen square of the charts showing alphaiietic arrange¬ 
ment of words used most commonly in business correspon¬ 
dence. Capitalisation and terminal forms may be included 













































m SCIENTIFIC AMERICAN 



GREAT FALLS REDUCTION DEPARTMENT OF THE ANACONDA COPPER MINING COMPANY 

Situated on the upjier Missouri River in Montana, in the heart of Reduction Depart ment includes the largest electrolytic ainc plant in the 
one of America a great hydro-electric developments, the Great Falls world, an electrolytic copper refinery, and a copiJer rod and wire mill 


Refining Metals by Electrolysis 

Production of Refined Zinc and Copper by the Electrolytic Process 
in the World*s Largest Metal Reduction Plant 


w. 


''HITE COAL" was re- 
sponsible for the selection 
of the site for the Anaconda 
Copper Mining Company’s 
electrolytic zinc reduction plant near 
Great Falls, Montana. The impor¬ 
tance of an ample supply of cheap elec¬ 
tric power is easily understood, for the 
plant sometimes demands as 
much as 64,000 kilowatts, or 
85,000 horsepower. The total 
connected motor load of the 
600 alternating- and 182 di¬ 
rect-current motors in service, 
including the rotary converters 
and motor-generators, is 102,- 
000 horsepower. In addition 
to the zinc plant, which is the 
largest of its kind in the world, 
the properties include also a 
large electrolytic copper re¬ 
finery and a mill for making 
copper rod and wire. 


By HENRY W. HOUGH 

famous for 26 years as the greatest 
copper producer of the world, it had 
its inception as a placer gold mining 
camp, when gold was discovered in the 
sands of Silver Bow Creek in 1864. 
Silver soon became the most sought-for 
mineral, for valuable silver ores were 
found in the oxidized parts of quartz 


T ransmission lines 

carrying 110,000 volts 
transport power from the 
hydro-electric stations of the 
Montana Power Company at 
the Great falls and the Rain¬ 
bow falls, in the upper Mis¬ 
souri River, supplemented by 
four 6600-volt transmission 
lines from the Black Eagle 
falls station adjacent to the 
plant. A fourth large hydro¬ 
electric plant is now being constructed 
in the vicinity, at Morony Dam. The 
most distant of these power sources, 
at the Great falls, is only seven miles 
from the plant. 

Although the mining region center¬ 
ing at Butte, Montana, has been 


Our Basic Industries 


T^ESPITE rumors of business recession as a 
result of the sharp decline in stock valuations, 
the foundations of our prosperity are secure. 
Almost without exception, our basic industries 
are in sound condition. This fact is discernable 
in the mining and allied industries. According 
to the Copper and Brass Research Association, 
the copper industry is on a firmer foundation 
than at any time in its history. It has just 
passed through a year of unparalleled peace-time 
prosperity. The outlook for the year 1930 is 
described as “most encouraging.” Much of this 
optimism is due to the increasing demand at home 
and abroad for copper to be used in railway elec¬ 
trification, transmission lines, power projects, 
building, and automobile manufacturing. 

In accordance with our policy of keeping our 
readers well informed concerning significant de¬ 
velopments in industry, we sent one of our editors 
to Montana to inspect the world’s largest plant 
for separating and refining metals by the elec¬ 
trolytic process. By previous training and 
experience, Mr. Hough is well qualified to de¬ 
scribe these properties, and the interesting process 
of refining by electrolysis.-^TAe Editor. 


district, but the industry reacted 
sharply to the sudden drop of silver 
prices in 1902. 

However, the copper industry had 
already reached its full stride. From 
1870 to 1879 claims had been staked 
covering most of the valuable copper 
deposits, although many of them, like 
the Anaconda claims, were 
located for silver ore. The 
copper ore was originally 
hauled to Corrine, Utah, on 
the Union Pacific Railroad. 
After this 400-mile haul, it was 
transported to eastern plants 
for treatment. Some of the 
chalcocite was shipped to 
Swansea, in Wales. 


r 


veins prominently traceable on the 
hillsides. The claims staked on these 
lodes later proved to be enormous pro¬ 
ducers of copper, as the diggings were 
carried farther beneath the surface. 
In 1887 about 290 stamp mills were 
working the silver ores of the Butte 


N 1879 the first successful 
smelter in Butte was built 
by the Colorado Smelting 
Company, greatly stimulat¬ 
ing the local production. Sev¬ 
eral other smelters were con¬ 
structed within a short time, 
including the Parrot, Montana 
Copper, Bell, and Clark’s 
Colusa. The Montana Copper 
Company established its smel¬ 
ter at Great Falls, 180 miles 
from Butte, in 1892, under the 
name Boston and Montana 
Consolidated Copper and Sil¬ 
ver Mining Company. The 
smelter at Anaconda, about 16 
miles from Butte, was started by the 
Anaconda Copper Mining Company in 
1883. In 1902 the '*new works** was 
built across the valley. This plant, 
largest non-ferrous smelter in the 
world, treats about one fourth of all the 
copper produced in the United States. 
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ItB 686-foot smokestack Is the highest of the contents of each car, for 
in the world; the Washington Menu- use in deciding its composition 
ment could be placed inside of it^ and and value, the concentrates are 
would be completely out of sight. dumped into storage bins. 

At Great Fdls, the Boston and Mon- There are 19 of these bins with 
tana Company had erected a plant for a total capacity of about 3800 
the production of blister copper, a tons. Concentrates of varying 
blast furnace plant for the re-treatment composition are blended to give 
of converter slag, a furnace refinery, a uniform feed for the roasters, 
and an electrolytic copper refinery. In To convert the zinc con- 
1910 the properties of this firm were centrates into a product suit- 
taken over by the Anaconda Copper able for treatment in the 
Mining Company, and six years later leaching plant, the material is 
the first electrolytic zinc reduction roasted. This process con- 
plant was erected, after years of verts the zinc and lead sul- 
costly research and experimentation, fides into the sulfate and 
The present plant produces about 20 oxide forms, expelling the ex¬ 
percent of the world's total output of cess sulfur and oxidizing 
zinc. It has a capacity of 335 tons a the iron and other metals in 
day, or about 20,000,000 pounds a the ore. Each of the 14 
month, of practically pure zinc. roasting furnaces has an in¬ 

dividual motor for driving a 
ETALLURGICAL science revolving center shaft which 
wrestled for years to perfect the is five feet in diameter, brick 
electrolytic zinc process. No one lined, hollow, and equipped 
seems to know who first thought of with 26 water-cooled arms, 
leaching roasted zinc concentrates These arms have rabbles for 
with dilute sulfuric acid and recover- moving the concentrates from 
ing the zinc as metal from solutions by the circumference to the cen- 
electrolysis; it had been tried as early ter of the furnace, and vice versa, in the Great Falls reduction works. The 
as 1883, but the most nearly successful The furnaces are each 25 feet in diam- gas is piped from the Kevin-Sunburst 
early attempt was made in 1898 at a eter, consisting of a brick-lined shell oil field, about 100 miles northwest of 
plant in Australia, erected to treat with seven hearths inside and an open Great Falls. 

Broken Hill ores. Aided by the de- hearth on top. In view of the fact that the furnaces 

velopment of the selective floatation have also been fired with pulverized 

process for the preliminary prepara- ''jpHE furnace gases pass through a coal and fuel oil, some interesting 
tion of the ore, and stimulated by high JL settling chamber before going to comparisons are available. Using 
war-time prices for zinc, metallurgists the '‘big stack," which is almost as pulverized coal of about 9500 B.T.U., 
of the Anaconda company developed tall as the one at Anaconda. The it requires about one seventh of a ton 
the process which led to the construe- dust recovered is returned to the of coal for roasting one ton of concen- 
tion of the plant at Great Falls in roasters; the total flue dust re-treated trates. About 14 gallons of fuel oil, 
1916. The company has another elec- averages a little over 15 percent of the with 18,500 B.T.U., and specific 
trolytic zinc plant in Anaconda. These weight of the new material treated, gravity of 0,92, is needed for one ton 
two Montana plants have a combined Calcine, the product of the roasters, of concentrates. About 2400 cubic 
output of approximately one million is drawn off in hoppers under the feet of natural gas, of 930 B.T.U., is 
pounds of zinc a day. Other plants of ^rnaces, transported in four-ton cars adequate for roasting the same amount 
a similar nature, owned by the Ana- to revolving coolers, and then dis- of material. 

conda Copper Mining Company, are charged into a 400-ton storage bin for There are three principal steps in the 
located in Idaho, Utah, Australia, shipment by the local electric train zinc leaching process: first is a neutral 
Poland, Italy, and Germany, New to the zinc leaching plant. or purification leach; second, the acid 

plants are being built in Illinois, Natural gas is used for firing the or finishing leach, and finally a re- 
Canada, and Norway. furnaces. Each one has two burners treatment of the residue from the acid 

Floatation concentrates arrive at the which are fired directly into the leach. In huge open tanks of the 
Great Falls zinc plant in open-top, seventh hearth, eliminating the use of Pachuca type, the roasted concen- 
hopper-bottom, 50-tx)n steel cars. After fireboxes. As much as eight million trates mix with an acid solution used 
control and umpire samples are taken cubic feet of natural gas is used daily previously in the electrolytic tanks. 




CASTING COPPER WIRE BARS 

Streamfl of molten copper flow into forms that are 
pivoted upon a caating wheel 40 feet in diameter 



ELECTROLYTIC COPPER REFINING PLANT VIEW OF ONE OF THE POWER SUB-STATIONS 


In this division of the Great Falla works, amelted copper la . Hydro-electric power ia received over two 110,000-volt and lour 

t^ned by ek^trolyaia, melted, and cast into commercial forma 6600-volt tranamission lines, then ''atepped down” in sub-stations 
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CASTING REFINED ZINC INTO SO-POUND SLABS 

After leaving the electrolyzing division, the thin sheets of zinc are melted. Skilled work¬ 
men dip long-handled ladles into the furnaces, and pour the hot, silvery liquid into moulds 


The acid is neutralized in the process, These are divided into eight units of 
and iron, arsenic, silica, alumina, et 144 cells each. Lead is used wherever 
cetera, are precipitated. there is danger of contaminating the 

After passing through a series of solution, for lining the cells, and also 
Pachuca tanks, the solution discharges as anodes from which the current flows 
into Dorr classifiers for removal of to the aluminum cathodes. There is no 


gas-fired furnaces. The molten «ipe is 
dipped out of the fumece by means of 
long-handled ladles suspended from 
trolleys on overhead I-t^ams, and is 
cast into moulds arranged in rows near 
the furnace. One man can dip and 
cast into 50-pound slabs about 30 tons 
of zinc in an eight-hour shift. No prac¬ 
tical scheme has been found for improv¬ 
ing upon this laborious method of 
casting, although various mechanical 
arrangements have been tried. 

Atomized zinc, or zinc dust, is made 
by transferring the molten metal to 
graphite crucibles tapped or perforated 
with one-eighth-inch holes. As the 
molten zinc falls from these openings 
it is caught in a jet of compressed air 
from an atomizing nozzle and is blown 
into a settling chamber. This product 
is used in the purification division for 
removing copper and cadmium from 
the zinc-bearing solution. Cadmium, 
by the way, has become an important 
by-product of the zinc plant, since this 
metal has come into use for electro¬ 
plating. 


coarse material, and the overflow goes 
to thickeners for the separation of 
solids from the solution. The pulp is 
drawn from the bottom of the thick¬ 
eners and again treated with the 
leaching solution in the tanks, after 
which the thickened pulp goes to 
Oliver filters. The filtrate is returned 
with the thickener overflow to the 
first leach, and the residue cake goes 
to dryers. After passing through the 
first set of Dorr thickeners, the overflow 
goes through a purification system 
which precipitates the copper and 
cadmium by agitation with zinc dust. 
After purification, the leached zinc¬ 
bearing solution is pumped into storage 
tanks, ready for the electrolytic treat¬ 
ment. 


free acid in the solution when it first 
enters the tanks, which are arranged in 
cascade form. When the electrolyte 
leaves the tanks (to be used for leach¬ 
ing roasted concentrates) it contains 
acid equivalent to one and one half 
times the amount of zinc removed 
during the electrolytic process. To 
cool the tanks, water is circulated 
through a lead pipe placed beneath the 
surface of the solution. 

Every 24 hours the zinc-coated alu¬ 
minum cathodes are removed, and the 
zinc is stripped off. These thin sheets 
of zinc are stacked in piles and moved 
on small cars to the melting and casting 
department. The sheets are dumped 
into the furnace through a hole in th#^ 
roof, probably to be melted beneath 
the surface, for about 150 tons of 


A lthough the electrolytic zinc 
L plant is the largest of its kind, it 
is but one of several divisions of the 
Great Falls Reduction Department. 
Copper refining operations are con¬ 
ducted on a large scale in an adjoining 
plant, where copper from the company’s 
smelter at Anaconda is purified by 
electrolysis. 

From 80 to 90 percent of the finished 
copper produced here goes to the 
nearby rod and wire mill. For many 
years all of the copper produced in 
the Montana mines went to eastern 
markets, much of it returning later in 
manufactured form at greatly increased 
prices. The establishment of the large 
wire mill at Great Falls has changed 
this situation, providing for the far 
west a convenient and economical 


ACCORDING to Mr. Albert A. 
jTV Wiggin, manager of the Montana 
Reduction Departments of the Ana¬ 
conda company, “The successful elec¬ 
trolytic deposition of zinc from a 
sulfate solution is primarily de¬ 
pendent upon the purity of the solu¬ 
tion fed into the cells.” In the leach¬ 
ing and purification processes, no 
effort is spared to produce a solution 
entirely free of metals electro-negative 
to zinc. 

Power enters the plant at 110,000 
volts, and is stepped down through 
nine 6100-kilo-volt-ampere, three 
phase, 60-cycle, water-cooled trans¬ 
formers to 406 volts. This is passed 
through nine 6800-kilowatt synchron¬ 
ous rotary converters, which yield 
about 680 volts, direct current, for use 
in the electrolytic tanks or cells. 

In a building 895 feet by 252 feet, 
zinc is electro-deposited on aluminum 
sheets suspended in tanks filled with 
the zinc-bearing solution. Of the 1164 
cells, 1152 are continuously in service. 
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Diet Causes Fatigue 

Working Efficiency Is Lowered by the Dieting Fad and 
Increased by Between-Meal Nibbling 


F atigue, diet, and the working 
capacity of the modern business 
girl are closely related, and de¬ 
crease in working capacity due 
to fatigue can be offset by the timely 
ingestion of highly concentrated, en¬ 
ergizing foods, according to the find¬ 
ings of Dr, Thaddeus L. Bolton, head 
of the Department of Psychology, 
Temple University, Philadelphia, who 
has concluded a research investigation 
in which 20 feminine office workers 
were subjected to exhaustive tests of 
speed, endurance, mental alertness, and 
muscular control, at various hours of 
the business day. 

Back of the investigation, according 
to Dr. Bolton, lies the growing belief 
on the part of employers that the un¬ 
wise reducing diets resorted to by large 
numbers of feminine workeVs are re¬ 
sponsible not only for frequent ab¬ 
sences due to illness, but for de¬ 
creased volume and lowered qual¬ 
ity of work while in the office. As 
the food suplies within the body 
approach the point of exhaustion, 
work power begins to fall, and 
fatigue sets in, starting up mus¬ 
cular trembling and lowering the 
speed and contractile power of the 
bodily members, 

'‘/^UR studies soon showed,'* 

V-/ Dr. Bolton says, “that 
working capacity is comparatively 
low at the beginning of the office 
day. The human machine is never, 
right from the start, ready to de¬ 
liver its greatest output. Like the race 
horse, it must go through a warming- 
up process. Capacity appeared to in¬ 
crease until it reached its maximum at 
about 2:30 in the afternoon. From 
that time on, except for a spurt at the 
end, the curve seemed to fall with a 
fair degree of steadiness until the 
office closed in the evening, 

‘Tt is well known, however, that in 
the average office the hours between 
2:30 and 6 are the period of greatest 
rush and strain. The falling curve oc¬ 
curs at the worst possible time. We 
sought to determine to what extent 
working power may be sustained at its 
early afternoon peak by eating suitable 
quantities of foods which are quick 
restorers of depleted energy. Foods 
having a high sugar content were 
selected because sugar is not only a con¬ 
centrated energy food, but one which is 
quickly assimilated by the system. 
Its effects, therefore, are almost im¬ 
mediately apparent to the trained in¬ 
vestigator equipped with the necessary 
laboratory instruments." 


The 20 girls were divided into four 
groups of five each. One of the groups, 
the “full food group," was supplied 
each afternoon with a light meal con¬ 
sisting-of cake, candy and sweetened 
orangeade. Two “mixed food groups" 
were supplied with the repast on des¬ 
ignated days, skipping it on others. 
The fourth group, known as the “con¬ 
trol group," went through the tests of 
the various elements which, taken to¬ 
gether, constitute working capacity, 
without partaking of the additional 
meal. 

Five different tests were employed, 
all of which have proved their value in 



THE TAPPING TEST 

Dr. Charles H. Smelzer of Temple University 
giving a girl a test for speed and endurance 

the psychological laboratory. In the 
“tapping test" the girl tapped upon a 
metal plate with a stylus at top speed 
for 15 seconds. Five periods of tapping 
alternated with ten-second rest in¬ 
tervals. Each tap was recorded by an 
electrical device. The number of taps 
determined the score, which, in turn, 
afforded an accurate measure of the 
girl's speed and endurance. Both 
hands, one after the other, were 
tested. 

Co-ordinated muscular action was 
measured by the “three-hole test." 
This consisted of making electrical con¬ 
tacts by placing a stylus successively 
in three small holes in a metal plate, 
the holes being just large enough to 
permit the entrance of the stylus. The 
score made in the test was determined 
by the time it took to make 80 con¬ 
tacts. The “substitution test," em¬ 
ployed to measure mental alertness, 
consisted of correctly placing five let¬ 
ters of the alphabet on a chart covered 
with rows of five different geometric 
figures. The key was given at the 


top of the chart. Two minutes were 
allowed for the completion of the 
test. 

“All of the girls showed marked 
practice gains as they became familiar 
with the tests," Dr. Bolton says. 
“This had to be taken into account in 
compiling our results. Aside fr^^m 
practice gains, the ‘control’ or ‘no food 
group* continued to show the typical 
curve of work- the low beginning, the 
rise until about 2:30, and the falling off 
until the closing spurt. 

“In the cage of the ‘mixed food 
groups,' when the girls were supplied 
with the additional meal as frequently 
as four times a week, their work ap¬ 
pears to have fallen in with that of 
the ‘full food group.' Tabulated sum¬ 
maries of the tests given to mem¬ 
bers of the later groups show that 
they were sustained at a higher 
working rate than the girls in the 
‘control group.' Their practice 
gains were continued up to the 
last, and were greater and more 
consistent than the gains of the 
‘control group.' 

“'T^HE investigation has shown 
JL positive results in favor of 
small quantities of concentrated 
food taken in mid-afternoon. The 
physical and mental let-down which 
is apt to occur at the busiest period 
of the business day is to a con¬ 
siderable extent due to insufficient 
and, improperly balanced diets, 
and can be largely, if not wholly, 
prevented by eating foods that in 
small volume act as quick fuel for the 
body engine. 

“Although we dealt only with fem¬ 
inine workers, our findings apply with 
equal force to the opposite sex. Per¬ 
haps, however, special emphasis should 
be laid upon the support these findings 
give to the opinions of those who have 
held that reducing diets are responsible 
for impairing the efficiency of the 
modern business girl. 

“On the basis of our findings, hard¬ 
working business and professional men 
and women would do well to keep in 
the drawer of the desk a box of good 
candy or candied fruit. When energy 
begins to flag in mid-afternoon, these 
quick-action foods will act as an 
emergency ration and supply the 
calories needed for the rest of the day's 
work. The sugar in afternoon tea, or 
in sweetened cold drinks, will have the 
same effect." 

Approximately 500,000 calculations 
were necessary in compiling,tabulating, 
and comparing the records of the 20 girls. 
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Swimming Speed Analyzed 

the Breast Stroke We Can Develop the Same Speed as in the 
Crawl, But Only for a Fraction of a Second*^ 

By PETER V. KARPOVICH, M.D., M.P.E. 

Pro/«a»or ot Physiology, Springfield College, Meeeeohuaette 


W E watch a powerful swim¬ 
mer plunge into the swim¬ 
ming pool and then rapidly 
traverse it using a crawl 
stroke. He moves so fast and his 
movements are so well timed that, to 
our eyes, his speed seems to be per¬ 
fectly uniform. 

We observe another man using a 
breast stroke. There we can notice 


searching for a new combination that 
will result in a stroke faster than the 
ones existing at the present time. 
Others are trying to improve the 
existing strokes. The latter effort 
seems to be more feasible and leads 
to an attempt to study the variation 
of speed within a single cycle of a 
stroke. Preliminary consideration 
showed at once that an ordinary stop 
watch could not be used because 


ming, he pulls this line and causes the 
drum to revolve. A sprocket (H) is 
firmly fastened to the same shaft as 
the drum. On revolution the points of 
the sprocket touch the mercury in the 
cup. The mercury and the sprocket are 
in a circuit with a dry cell (CL) and 
a signal magnet (SM)e When the 
sprocket touches the mercury, the cir^ 
cuit is closed and the pointer of the 
signal magnet is drawn down. 



THE NATOGRAPH 

Above: The test subject, with the 
floating tripod and the line con¬ 
nected to the Natograph in the back¬ 
ground. Right: Figure 1: The 
simple mechanism of the Natograph 

that the swimmer is moving by 
spurts, slowing markedly on re¬ 
covery, when he draws his arms 
and legs close to his body. Here 
we can figure easily the reason 
for the periodical accelerations 
and slowing of the speed. 

But is the crawl stroke really a 
stroke where the speed is per- 


changes may occur within a second on 
a distance of a couple of feet. 

AS the result of a number of experi- 
l \ ments, an apparatus has been de¬ 
vised for the purpose. This apparatus 
has been named the Natograph in 
order to distinguish it from the other 
machines used in research along similar 
lines. The Natograph registers the 
progression of the swimmer, by record¬ 
ing the distance covered and the time, 
and enables us to calculate variations 
of speed in intervals as small as one 
fifth of a second, and to measure the 
relative efficiency within a single cycle 
of a stroke. 

The apparatus shown in the photo¬ 
graph and the diagram, Figure 1, 
consists of a drum around which a 
line is wound; the free end of the line 
is attached to the subject. In swim¬ 



When the contact is broken, the 
pointer springs back. The circum¬ 
ference of the drum is twenty-four 
inches; therefore the distance between 
two points of the sprocket corresponds 
to four inches of the circumference of 
the drum. The movements of the 
pointer are recorded on smoked paper 
wound around a cylinder, which is set 
in uniform rotation by means of a clock 
work. A chronograph (CH) marks the 
time in intervals of fifths of a second. 
During an experiment we may get a set 
of tracings similar to the ones repre¬ 
sented in Figure 2. 

I N this diagram, the distance be¬ 
tween any two adjacent “makes” 
(m) of the circuit corresponds to 
four inches of the distance covered by 
the swimmer, but we see that the 
intervals between the makes are not 
equal. In part a we count one 
interval in 1/5 of a second, 
. whereas in part b we find two 
intervals. This means that the 
swimmer was moving wdth a 
variable speed, the fastest being 
at be 

In order to read these tracings 
more intelligently, another signal 
magnet (SL), Figure 1, was ad¬ 
justed to the Natograph. This 
signal magnet was connected 
with a push button (PB) by 
means of flexible wires 12 yards 
long. The experimenter carries 
this push button in his hand and 


fectly uniform? We know that there 
are several distinct phases in this 
stroke: lifting one hand out of water 
and rolling, breathing, pulling, et 
cetera. Do these changes in posture 
affect the speed or not? Logically 
they should, but can we find out 
definitely? 

Swimming is an ancient and yet a 
young sport. People could swim in pre¬ 
historic times, but the present highly 
developed strokes are of recent origin. 
Some teachers of swimming are still 



NATOGRAPH TRACINGS 

Figure S: The tiro© between the marking of the point* m enable* the operator to determine 
the speed of the swimmer. Parts a and 5 consist of records of different swimming speede 
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presses it when he wants to mark a 
certain part of the stroke. Suppose the 
experimenter wants to mark the 
moment when the right hand of the 
swimmer enters the water during a 
crawl stroke. He has only to press 
the button at this particular moment, 
and the writing point of the signal 
magnet (SL) goes down and marks the 
paper. See upper lines on tracings 
B, C, D, and E, Figure 3. Of course, 
particular care should be taken to 
have the writing points of both signal 
magnets on the same vertical line. 

The construction of the Natograph 
is very simple, but one problem was at 
first very difficult to solve. This was 
the elimination of the momentum of 
the drum itself. Although the drum 
was made very light, it was necessary 
to use a brake which was strong enough 
to eliminate the momentum without 
interfering with the freedom of the 
progression of the swimmer. The 
resistance of the brake was negligible 
when compared with the total force 
developed during swimming. 

F or testing the breast and side 
strokes we attached the line di¬ 
rectly around the waist of the swimmer, 
but for the other strokes, such as the 
crawl for example, it w^as impossible to 
do this because the feet might kick the 
string and spoil the record. To meet 
this difficulty a simple device was 
made. It consists of a wooden tripod, 
two legs of which are supported by 
rubber balls, and the third strapped to 
the swimmer. The line leading to the 
Natograph is attached to this tripod 
so that it always touches the surface 
of the water. 

The Natogram in Figure 4 repre¬ 
sents a record of the breast stroke as 
performed by a good Filipino swim¬ 
mer. We can clearly sec the variation 
of the speed in this type of swimming. 
The lowest speed (eight inches per 
second) was during recovery when the 
legs and the arms were drawn close to 
the body; during this time no propel¬ 
ling power was developed and the 
resistance was greatly increased. The 
highest speed was attained during the 
arm pull (five feet per second); during 
the leg drive the speed was four feet 
per secondi and during the glide the 
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speed dropped to one and one half 
feet per second. Comparing the action 
of the legs and the arms, we notice 
that the legs started to drive from the 
lowest speed after the recovery, and 
the arms from a higher level after the 
glide. This explains why great speed 
was often attained during the arm pull. 
If we introduce a correction, subtract¬ 
ing the starting speed from the speed 
reached at the end, we find that the 
leg driy^ is more effective than the arm 
pull, which is typical for a good swim¬ 
mer. In the case of a poor swimmer, 
this condition may be reversed, where¬ 
upon the arms furnish most oi the 
power. 

The lower curve in Figure 5 repre¬ 
sents a very slow crawl stroke. The 
‘'ups'' of the curve correspond to the 



BREAST STROKE 

Figure 4: This chart shows vividly how 
swimming speed with this stroke varies 


arm action. The low limit is deter¬ 
mined by the momentum acquired and 
the leg action. The duration of a 
cycle is about one and two fifths 
seconds. The upper curve represents 
fast swimming by the same man. The 
curve is much smoother, and varies 
only between four and five feet per 
second. The length of a single cycle is 
about nine tenths of a second. 

We have found that the duration of 
the cycle in the fast crawl is shorter, 
and pull and recovery are reduced in 
the same proportion. • The time during 
which both arms remain under water 
was only slightly decreased. The signif¬ 
icance of this has yet to be investigated. 

In Figure 6, the subject was swim¬ 
ming fast, using the back stroke. Be¬ 
cause the arms cannot act as effec¬ 
tively as in a fast crawl, this curve 
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RECORDS 

Figure S: These are reproduced from 
actual tracings made on the Natograph 


resembles a slow type of crawl. Each 
elevation on the curve corresponds to 
the action of one arm. 

In Figure 7, made with the side 
stroke, we see the four distinct parts: 
the leg action, th^ glide, the arm pull, 
and the recovery. 

In this short article it is impossible 
to go into a discussion of all the points 
that may be discovered on the Nato¬ 
graph. Just recently I have completed 
the studies of the force developed 
during various phases of the different 
strokes and resistance of water that 
the swimmer has to overcome. The 
results of these studies perfectly corre¬ 
late between themselves. 

There is one interesting point that 
should be brought out. Driving a 
motor car with a variable speed is 
wasteful. A uniform speed is more 
economical. The same should be 
true in the case of the human machine. 
The crawl stroke is the fastest because 
it is the smoothest. In the breast 
stroke we can develop the same speed 
as in the crawl, but only for a fraction 
of a second and then on recovery the 
arms and legs serve as powerful brakes 
and hinder progress. In making a 
stroke more efficient, one should utilize 
the power saved by reducing the 
resistance. 



THE CRAWL BACK STROKE SIDE STROKE 


5: Low«r curve iHow* slow crawl; Figures: Curve reaembleB that of alow F? pare 7; Pour distinct parts are ahown; 

uppers fast. Note the smooth^ action crawl because of ineffective arm action leg action, glide, arm pull, and recovery 
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The Plant’s Whimsical Appetite 

Some Newly Discovered Requirements for Plant Qrowth Indicate 
That Plants Are Highly Sensitive to Certain Chemicals 

By EARL S. JOIINSTON 

Aaaoo/ate Pro/ea*or ot Plant Phytialagy, Vnivataity at Maryland, Callaga Park, Maryland 


I T is generally believed that plants 
can grow and develop normally 
when their diet is limited to the 
so-called ten essential elements. 
Most of these elements are found in the 
ordinary fertilizers used by farmers, 
gardeners, and other agriculturists. 
Everyone is familiar with the im¬ 
portance of nitrate, potash, phosphate, 
sulfate, and perhaps a few other plant 
food materials. In a somewhat similar 
manner carbohydrates, proteins, and 
fats were considered the essential part 
of the diet for animals, including 
man. Within recent years, how¬ 
ever, it has been realized that 
man can not live by bread and 
meat alone. Articles are fre¬ 
quently published on the impor¬ 
tance of vitamins. Occasionally, 
too, we read of the potency of 
hormones, those interesting 
chemical compounds manufac¬ 
tured by certain glands, which 
play such an important part in 
stimulating or retarding the 
growth of other tissue. The dis¬ 
covery of iodine in the thyroid 
was followed by the isolation of a 
stable iodine-containing hormone, 
thyroxine. 


T his simple example of the 
importance of iodine in the 
thyroid has brought into promi¬ 
nence the remarkable r6le that 
minute quantities of certain 
chemicals play in animal nutri¬ 
tion. Plant physiologists have 
been led to see the imperative 
need for a careful examination of 
the entire field of plant nutrition 
and to raise the question: Do 
plants also need minute quanti¬ 
ties of certain leas common ele¬ 
ments for their normal grow^th 
and development? 

Chemical analyses have shown 
that the list of elements found in 
plants is very long, but the mere 
presence of such substances does 


ties of a large number of elements 
which it is quite impossible to remove 
or even detect chemically, and since it 
may be desirable to eliminate even a 
trace of certain elements in order to see 
how the plant responds to such a de¬ 
ficiency in its diet, soil cannot be used. 

Briefly, the general method in com¬ 
mon use is to grow the plants with their 
roots in pure water to which pure 
chemicals have been added. Thus a 
given element can be omitted quite 
easily. A good plant nutrient solution 



HEALTH AND UNHEALTH 

Figure 1: Tomato plants grown in nutrient aolutions. 
Left, boron deficient; right, similar solution but con¬ 
taining one half part per million of the element boron 


not mean that they are essential. How 
then can the really essential elements 
be distinguished from the non-essen¬ 
tial? The logical biological test to de¬ 
termine the effect of a given element on 
plant groxvth is to grow the plant in 
soil to which this element has >)een 
added. Likewise, to determine the 
effect of the absence of such an ele¬ 
ment, the plant should be grown in a 
soil lacking that particular material. 
However, soil contains minute quanti- 


that contains the common fertilizer ele¬ 
ments needed in comparatively large 
amounts, may be made up from the fol¬ 
lowing salts expressed as volume-mo¬ 
lecular concentrations (a method used 
to express concentration of solutions) 
and as percentage concentrations: 



vohmoL 

percent 


cone. 

eonc. 

Ca(NO,). 

0.005 

0.082 

MgSO. 

0.002 

0.024 

KH,P 04 

0.002 

0.027 


In order to keep the plants green, about 
one cubic centimeter of a 0,5 percent 
ferric tartrate solution per liter of the 
nutrient solution should be added 
daily while the plants are young. The 
carbon dioxide of the air, and water, 
help supply the plant with oxygen, 
hydrogen, and carbon. By the use of 
distilled water, highly purified chemi¬ 
cals and carefully cleaned culture jars, 
it has been demonstrated successfully 
that in addition to the ten elements 
comprising the old list, we must now 
add manganese, zinc, boron, and 
perhaps several others. It must be 
remembered, however, that these 
elements are needed by plants in 
very, very small amounts. 

Boron is one of the elements 
that has been attracting consider¬ 
able attention. It occurs in boric 
acid and in common borax, but 
its need in the plant was not even 
suspected until recently. In fact 
boron was considered a poison. 
Only a few pounds of borax per 
acre will work havoc to a potato 
crop. A disaster of this sort oc¬ 
curred a few years ago when cer¬ 
tain fertilizers containing borax 
as an impurity were used. How¬ 
ever, a very weak concentration 
of boron is not only beneficial, 
but absolutely necessary for the 
plant's health. 

T he necessity of boron to the 
tomato plant was shown in 
an experiment in which two 
groups of plants were grown with 
their roots in nutrient solutions 
containing all the so-called essen¬ 
tial ions. The solutions were 
similar with the exception of their 
boron content. No boron was 
added to the first group, while 
just enough boric acid was dis- 
jK)lved in the second to bring its 
Doron concentration up to one 
part in 2,000,000 parts of water. 
Representative plants from the 
two groups are shown in Figure 1. The 
unhealthy condition of the plant on 
the left is clearly shown, especially 
when compared with the healthy one 
on the right. 

Although the concentration of boron 
(1 part in 2,000,000) is extremely small, 
yet the plant has little difficulty in 
detecting it and in making good use of 
what it absorbs from the nutrient 
solution. Imagine how much a man 
would be nouri^ed by eating pea soup 








in which there wae one pea to every 
132 gallonfl of water. That correspond 
to the Won dilution which apparently 
Buits the tomato plant. A concentra¬ 
tion five times as strong, or in terms of 
our soup, five peas instead of one in 
132 gallons of water, is distinctly 
injurious to the plant. Two to three 
parts of boron per million of water 
cause the margins of the leaves to die 
and soon the entire plant becomes 
unhealthy. On the other hand, the 
beneficial concentration of one part in 
2,000,000 will frequently double the 
weight of the entire plant. The growth 
response when the proper amount 
of boron is absorbed by the plant is 
almost incredibly out of proportion to 
the small amount of the element in¬ 
volved. 

The poisonous effect of too much 
boron is to be expected, but the sur¬ 
prising thing is that with no boron the 
plant is even worse off. The stem will 
not elongate because the terminal bud 
dies. The conducting tissues within 
the stem die. These tissues are com¬ 
posed of small tubes which carry the 
sugars made in the leaves down the 
stem. With the destruction of these 
tubes the plant’s health is greatly im¬ 
paired. 

T he sugar manufactured in the 
leaves can not be transported to 
other parts of the plant where it is used 
for growth. Some of the sugar solution 
thus dammed up in the leaves is 
changed into starch, a storage form of 
carbohydrates. In the potato plant 
such leaves become thick and rolled, as 
illustrated in Figure 2. This condition 
closely resembles a disease called leaf- 
roll in which the conducting tubes are 
destroyed by disease and starch ac¬ 
cumulates in the leaves instead of in the 
tubers. 

Great care is necessary in perform¬ 
ing experiments to demonstrate the in¬ 
jury caused by a lack of boron. One 
experimenter found that no boron-de¬ 
ficient injury was found when tap 
water was used in making up the nu¬ 
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trient solutions for tobacco plants, but 
if distilled water was used the plants 
failed to grow. The addition of a very 
small amount of boric acid solved the 
problem. There was enough boron in 
the tap water to supply the needs of 
his plants, but none in the distilled 
water until he added boric acid. 


About Plant Fertilizers 

A I^URE food and drug act for 
plants would be a death 
warrant to all living creatures. 
Few of us realize on what thin 
threads life hangs. Perhaps all 
of us know that in the ultimate 
analysis all animal life depends 
on plant life. Not until recently 
has it been known that many of 
our crop plants are absolutely 
dependent on minute traces of 
impurities or poisonous elements 
found in most soils and commer¬ 
cial fertilizers. In the light of 
such knowledge one may ques¬ 
tion the exclusive use of highly 
concentrated and purified fertil¬ 
izers that are being marketed by 
certain companies.—TAe Editor. 


The resourcefulness of the plant in 
getting its boron is well illustrated by 
the following incident. Several years 
ago an experiment was carried out in 
which potato plants were grown in new 
earthenware jars filled with pure quartz 
sand. These cultures were watered 
with a solution containing the elements 
previously found essential to plant 
growth. No boron w^as added, how¬ 
ever. The first set of plants grew very 
well, but later, when these experiments 
were repeated, the plants failed to 
grow normally. After the importance 
of boron had been pointed out, it was 
realized that the plants in the first 
experiment had obtained enough boron 
from the glaze of the new jars to make 
good growth. The available supply of 
boron in the glaze had apparently been 
exhausted after the first experiment. 
This theory was put to a test by grow¬ 
ing two sets of potato plants in the 
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original jars, using the same general 
methods and similar solutions made'up 
from the same lot of chemicals. Boron 
was added to the solutions used in 
watering one set of plants but not the 
other. At the end of eight weeks the 
difference in growth was very marked, 
as is shown in Rgure 3. 

P LANT containers of ordinary soft 
glass, such as the common Mason 
fruit jar, can very well be used in ex¬ 
periments dealing with boron defi¬ 
ciency. However, such jars may prove 
worthless when the effects of a zinc-^ 
deficient diet are to be studied. Zinc 
may he dissolved out of certain glasses 
which would make the results inac¬ 
curate in a manner similar to that in 
which the glazed jars had been used 
for boron-deficiency studies. In such 
work, jars made of the familiar Pyrex 
glass used in baking dishes serve the 
purpose very well, although they too, 
like glazed jars, are worthless for boron 
experiments. When such precautions 
are taken it has been clearly shovm that 
zinc is just as much needed by a num¬ 
ber of higher green plants as is nitrogen 
or potash, although of course in very 
much smaller quantities. It must be 
remembered that zinc, like copper and 
arsenic, is exceedingly poisonous. 

Thus it appears that there are a 
number of inorganic poisons which act 
as stimulants or as food to plants when 
given to them in small amounts. The 
concentrations of such substances vary 
with the poison as well as with the type 
of plant being treated. 

With such examples in mind it is no 
wonder that earlier investigators on 
the nutritional requirements of plants 
failed to include some of these rarer 
ash elements in their list of essential 
elements. As methods became more 
and more refined and the chemicals 
purer, it was found that plants, like 
animals, demand minute quantities of 
certain substances which no one here¬ 
tofore had even imagined to be im¬ 
portant, much less absolutely necessary 
in the plant’s diet. 



WTATO SEE0LING, BWON DEFICIENT 

The iteedling was grown In a boron-deflciaiit nutrient 
The liif rwl eharacteriitioa m evident in the pietuie 



A STRIKING CHECK TEST OF PLANT DIET 


Figure 3: Potato plants grown in sand cultures treated with 
boron-deficient solution (left) and (right) with boron solution 
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Bottle Drifts 7000 Miles 

T WO unusually long bottle drifts have 
just been reported to the Washington 
Hydrographic Office. One bottle, thrown 
overboard by Officer O. Haugstad of the 
Norwegian steamer Childar^wsLS picked up 
among the Marshall Islands after having 
drifted about 6000 miles. The second was 
found among the Caroline Islands after a 



Thin section of a “Pondosa” pine 
showing more rapid growth after 
mature and unhealthy growths 
were cut from around it. A tree 
puts on one or two rings each year 

drift of about 7000 miles. This bottle was 
one thrown overboard by Second Officer 
R. M. Stall of the American steamer K. R. 
Kingsbury. 

The longest drift in the records of the 
Hydrographic Office is one made from the 
southern Indian Ocean to the tip of Cape 
Horn between May 31, 1909, and May 19, 
1912, a total of about 11,820 statute miles. 
—Science Service. 


Rapid Lumber Growth Due to 
Selective Logging 

I N the past Sciknttfic American has com¬ 
mented frequently upon the necessity 
for conservation of our timber resources, 
for reforestation, and for the elimination of 
waste in logging operations. We have, 
therefore, urged selective logging as one of 
the best possible answers to this three-fold 
problem. When only the mature growth 
is cut for lumber and the unhealthy trees 
are weeded out, the remaining small, 
healthy trees are given a better chance to 
get the sun and light so necessary for their 
proper growth. The result is that these 
trees mature much more rapidly, young 
seedlings are given a chance to develop, 
and the forest may be cropped in exactly 
the same manner as a farm. 

It is difficult for some people to realize 
how they may apply this principle in their 
wood lots. The writer has known farmers 
to cut ruthlessly all the trees of small for¬ 
ests for firewood or for lumber. To im¬ 
press the truth upon such people, they have 
to be shown in a striking manner. There¬ 
fore we asked the Shevlin-Nixon Company 
of Bend, Oregon—whose policy of selective 
logging is well known—to send us facts to 
illustrate the benefits of the principle. 


They forwarded the thin sec tion of a tr€*e, 
a photograph of which is reproduced on 
this page. 

The tree from which this section was cut 
grew very slowly for the first 80-odd years 
of its life, as shown by the compactness of 
the center growth rings. It was left 
standing when the mature and unhealthy 
trees all about it were logged. The result 
was that it grow in the last nine years of 
its life a greater volume of wood than it 
had during all its former life. It thrived 
on the sun and light that had been denied 
it while it was crowded by other larger 
trees in the immediate neighborhood. 


“Tempered” Copper 
“^^HE ancients” had hardened copper— 
tempered copper, as some believed— 
and so have we moderns. Indeed, we have 
had several varieties for many years. 
Nevertheless, persons yet talk of harden¬ 
ing of copper as a long lost art. Numerous 
uninformed inventors have sought to re¬ 
cover this art. 

Dawson, a famous inventor of hardened 
copper, claimed to shave with a copper 
razor. He made surgical instruments, 
shears, and other edged tools of coppf^r. 
We have a pair of shears, that after at least 
ten years will cut thin paper and other 
things demanding a keen edge. His copper 
was alloyed with 17 percent to 18 percent 
tin and K percent nickel. Through the 
influence of the nickel, Dawson’s copper 
had a fine grain structure. 

Erwin A. Sperry, a Connecticut metal¬ 
lurgist, proposed about 1906 an alloy of 
silicon and copper for springs. Plain silicon- 
copper alloy seemed difficult to handle and 
no one was successful with its fabrication. 


Everdur and Tempaloy are two relatively 
new kinds of hardened copper. Both are 
alloys of copper with silicon and other 
metals and have approximately the physi¬ 
cal properties of steel. Each was a by¬ 
product of research directed primarily to¬ 
ward another end. 

During the World War, the du Pont Com¬ 
pany was buying chemical plants in order 
to get their acid works. Some were in bad 
condition; quick repairs had to be made. 
Plain copper would not withstand the at¬ 
tack of certain chemicals being made or 
used in these plants. Tin was so scarce 
and costly that it could not be used for 
alloying the copper. Charles B. Jacobs, 
who was in charge, made tastings from 
silicon copper to meet the situation. They 
were brittle and did not machine well. 

Silicon was being produced in commercial 
quantities but was not being used for alloy¬ 
ing copper. Silicon bronze had been known 
for a long time, but silicon bronze was tin 
bronze deoxided with silicon. Of course 
there was residual silicon in silicon bronze. 
That is to say: for thorough removal of 
oxygen a slight excess of silicon was used 
and a little remained in the alloy. Silicon, 
however, was not one of the main constitu¬ 
ents. 

Acid-resisting metals were much needed; 
researches were being made for alloys of 
desired qualities using metals that could be 
had in Amedca. Reserch by Jacobs led to 
addition of manganese in various propor¬ 
tions to silicon-copper alloy. The alloy thus 
made worked satisfactorily and gave the 
required service. It had strength as well 
as acid-resisting qualities. It was patented 
and commercial manufacture undertaken. 
Everdur for castings contains 94.8 percent 
copper, 4 percent silicon, and 1.2 percent 
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Por wrought forms, such as 
rods, wire* sheets, and tubes, Everdur con¬ 
tains 96 percent copper, S percent silicon 
and 1 percent manganese. 

Everdur made for casting can be forged 
and rolled hot, but will not stand much 
cold working. It hardens rapidly in both 
hot and cold working. Hence the need for 
an alloy that could be worked. Wrought 
Everdur is hardened by drawing or rolling, 
with marked increase of tensile strength 
and of hardness. Everdur resists corrosion 
by many kinds of acid and alkaline liquids. 
A great variety of uses are being found for 
this alloy. 

Tempaioy is copper carrying nickel 
silicide. In other words, it is an alloy of 
copper, silicon, and nickel. It resulted 
from researches by Michael G. Corson in the 
laboratory of the Union Carbon and Car¬ 
bide Research Laboratories during which 
the possibility of hardening coppi^r by means 
of certain silicides became apparent. 

When heated to 760 degrees to 800 de¬ 
grees, centigrade, and then chilled, Tem¬ 
paioy is soft and ductile and can readily be 
worked c61d. Age hardening takes place 
when the alloy is held at 450 degrees for a 
few hours. It can be age hardened without 
cold working or after cold working, as may 



With the simple twist, the dentist 
**spots** a light where he wants it 


be convenient. Age hardening after cold 
working gives considerably higher results 
than age hardening of Tempaioy which 
has simply been softened by heating. 
Addition of aluminum strengthens Temp¬ 
aioy appreciably and accentuates its hard¬ 
ening properties. 


Tempaioy, therefore, is a copper that can 
be tempered, or more correctly stated in 
modern phraseology, its properties are de¬ 
veloped by heat-treating 
Everdur and Tempaioy open the engi¬ 
neering Held to copper. By suitable treat¬ 
ments they can be given such strengths that 
rods having cross-sections of ont' square 
inch would require pulls of 60,000 to 
150,000 pounds to break them. Scientific 
research has thus produced two strong 
metals, resistant to almost all ordinary 
forms of corrosion and adaptable to nu¬ 
merous iind varied uses. By industrial re¬ 
search in laboratori^ of the American 
Brass Company, both metals have been 
developed for practical application.—W. 
H. Bassett in Research Narratives. 


Deafness In Ancient Times 

E are so accustomed to think of 
Indians as possessed of the most acute 
vision and the keenest sense of hearing 
that we can hardly credit the statement 
that many Indians of ancient times were 
stone deaf. A common cause of deafness 
was due to the growth, in the outer ear pas¬ 
sages, of numerous small, hard, ivory-like 
tumor^ which often filled the passages in 
both ears, preventng the entrance of sound 
waves. The condition was widespread 
among ancient Indians of pre-Columbian 
Peru, in a prehistoric tribe in Arkansas, in 
wandering bands of Indians found on the 
seacoast of southern California, and among 
aborigines living on the tiny island of San 
Nicolas, the most seaward of the Cali¬ 
fornia Channel Islands. Another type of 
deafness is due to the infections of the ears 
arising from large abscesses formed about 
the teeth. 

An accompanying illustration shows the 
ear canal of an ancient Indian from Peru; 
another shows several small, hard tumors 
beginning to fill the passsage. Such tumors 
are not known among modern people. 


Reproduced Daylight for Surgeons 
and Dentists 

URGEONS and specialists in the hos¬ 
pital operating room, as well as the 
dental surgeons in their offices, have long 
felt the need of a proper method of illumi¬ 
nating their work. Through an invention 
of Dr, Leon Lazar, a practicing dentist of 
New York City, a lighting device has been 
conceived that is totally different from 
anything heretofore used. 

The Lazar light is so constructed that 
several beams of light may be projected 
from different angles onto the spot where 




the surgeon or dentist is working. All 
beams are controlled from a single handle 
so that the operator can focus and merge 
all the beams into one spot of intense 
illumination, thereby giving a shadowless 
effect. Each light source is provided with 
a daylight filter which can be instantly 
snapped on to convert artificial light into 
reproduced daylight. Under this light 
colors and shades appear in their natural 
values, a feature that is indispensible in 



The hospital unit with which 
surgeons may illuminate the 
point of the operation without 
a diffused and troublesome glare 

matching of teeth, porcelain fillings, and 
similar work. 

This new light is made in three models: 
one, the hospital light, is for major surgery; 
another, the specialist light, is for nose, 
throat, mastoid, eye, and other minor 
operations; and the third is the dental 
light. Many dentists and a number of 
large hospitals are using these lights, and a 
number are in use by the United States 
Navy on battleships and at the Brooklyn 
Naval Hospital. 


New Wrought Iron Process 
Eliminates “Puddler” 
EGYPTIANS made wrought iron thou- 
^ sands of years ago. This tough and 
long-wearing metal continued to be made 
by the same primitive mcains until the in¬ 
vention of “puddling” in 1784. This slow 
and expensive hand process is just now 
giving way to a revolutionary mass-produc¬ 
tion process developed by Dr. James 
Aston of the Carnegie Institute of Tech¬ 
nology. Adopted by the A. M. Byers 
Company of Pittsburgh, it will abolish the 
picturesque “iron puddler” and bring this 
useful metal back to the many uses for 
which it has no adequate substitute. 


1929 Sunspots Set 25-Year Record 
/^NE of the thinp for which 1929 will be 
remembered in astronomic circles is 
the record sunspots of its closing month. 
The spots on the face of the sun from 
November 24 to December 6 were pro¬ 
nounced at the time as unusual, and an 
examination of the photographic records 
of the sun for 25 years has confirmed the 
first impressions. 

C. D. Higgs and F. E. Roach, of the 
Yerlces Observatory, Williams Bay, Wis¬ 
consin, have examined the thousands of 
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Circuit diagram of the kit-type receiver described herein 


photographs made of the sun during the 
past quarter century, and they find that 
“there not only was as extensive an area 
of total spottedness as had ever been re¬ 
corded in that interval, but also a single 
spot which probably was not exceeded in 
size /*—Science Service, 


A New Screen-Grid Radio 

development of the screen-grid 
alternating-current tube has opened up 
a new field to the radio enthusiast. Using 
these tubes, enormous sensitivity can be 
obtained, but many experimenters have 
been disappointed with the results as re¬ 
gards selectivity. This has invariably 
been due to a lack of understanding of the 
new tuf>e8 and their application to receivers 
and has now been overcome for the radio 
constructor by the introduction of a com¬ 
plete, reasonably priced kit that can be 
made up into the commercial-appearing 
receiver illustrated in these columns. 

This kit, which comes in three forms— 
the set alone with front panel, the set and a 
metal cabinet, and the set, cabinet, and a 
completely assembled power pack that 
delivers all the required A, B, and C vol¬ 
tages for all the tubes—can be assembled 
in a short time using only a screw-driver, 
a pair of pliers, and a soldering iron, even 
though the constructor knows little or 



Screen-grid receiver in its metal 
cabinet. Note simplicity of con- 
trols—switch, tuning, and volume 


nothing about radio. Every part, down to 
the last nut and washer, including wire, is 
furnished with the kit. 

A study of the circuit reproduced here 
will show at once that the set uses two 
screen-grid tubes, two A. C. tubes of 
standard design, and two 171A types in a 
push-pull audio amplifier circuit. Loose 
coupling between the antenna and the first 
radio-frequency amplifier insures ample se¬ 
lectivity for all purposes and makes possible 
the efficient use of single-control tuning. 
The volume control takes the form of a 
variable resistance in the screen-grid cir¬ 
cuits, and a “tone equalizer” in the second 
audio circuit serves to suppress some of 
the higher tones and thus make the lower 


registers more prominent and pleasing. 
This equalizer takes the form of a resistance 
and condenser in series. 

The necessity of shielding screen-grid 
tube circuits is met in this set by the use 
of aluminum shield cans totally enclosing 
the two screen-grid tubes and the three 
radio-frequency transformers. Most of 
the wiring is located under the sub-panel 
where it is out of the way and where it is 
easiest to install. The three variable c6n- 
densers in the “gang** are provided with 
“trimmers** which are adjusted for best 
reception when the set is first placed in 
operation, after which they need not be 
moved. 

Readers interested in this latest modem 
radio receiver kit will be supplied with 
further information upon request. 


Chemical Kills Weeds but Lets 
Little Trees Live 

^INC sulfate, sometimes called white 
" vitriol, will kill weeds in a plant bed 
full of conifer seedlings but will not harm 
the little trees. Prof. Ferdinand H. Stein- 
metz and Prof. Fay Hyland, of the Uni¬ 
versity of Maine, have found. They re¬ 
ported their discoveries recently to the 
American Society of Plant Physiologists. 

Eight grams of zinc sulfate, dissolved in 
sufficient water and sprinkled over a 
square foot of ground, is most effective, it 
was learned. Germination of the seeds 
and growth of the little trees was only 
slightly reduced by the dose, while prac¬ 
tically all the weeds were killed .—Science 
Service, 


Earth as Power House Yields 
200,000,000 Amperes 

'^HE earth itself is a huge electric dynamo 
generating enough current to supply 
light, heat, and other electrical needs to the 
10 largest cities in the United States for at 
least a million years. Recent researches on 
thermal reactions inside the earth, conducted 
by Dr. Ross Gunn, civilian scientist of the 
Naval Research Laboratories and inventor 
of a short-wave oscillator and airplane alti¬ 
meter that have been taken up by the radio 
and aircraft industries, indicate that the 
earth is the greatest known electricd 
wonder in the universe. 

Dr. Gunn has published a theoretical 
treatise on his studies in the Physical Re^ 
view. The intricate theoretical problem of 
the earth*8 electrical condition showed that 



PhotQcnkphs «ovi>t««r Pilot ftadio nnd Tuba (%>rporHtion 


Cover of cabinet removed, ehowinft set chawie and Bottom view of set. Practically all wlrind Is below the 

powerpack. At rl*ht are shielded screen^ftrld tubes sub>panel. Note the twisted leads that carry the A. C. 
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the cuxtenitt generated inside the earth 
amount to more than 200,000,000 amperes. 
Dr. Gunn Is careful to emphaacise that this 
tremendous source of energy is unavailable 
for use by man. Like atomic energy, it will 
be kept in Nature's storehouse for use per¬ 
haps a million years in the future, he says. 

According to Dr. Gunn, the tremendous 
electrical currents that are produced inside 
the earth arise from the motions of the tiny 
electrical charges known as electrons. The 
motions are caused by the very high tem¬ 
peratures existing inside the earth's crust. 

Due to a peculiar and complicated type of 
interaction, the electrons are caused to 
drift around the earth's axis of rotation. 
This drift of electrons constitutes an elec¬ 
tric current which is so large that,* if it were 
sent through the huge cables supporting 
Brooklyn Bridge, it would melt them in 
less than a thousandth of a second. 

The presence of the currents that flow 
in the hot interior of the earth may be de¬ 
tected by anyone who cares to observe the 
action of a magnetic compass on the sur¬ 
face of the earth, says Dr. Gunn, for it is 
tirecisely these deep-seated electric cur¬ 
rents that orient the compass needle in a 
north-south direction. He adds that it has 
been known for thousands of years that the 
earth behaved like a giant magnet, but the 
mechanism by which this magnetism was 
produced was not understood .—Science 
Service. 

Welded Steel Flooring for All Buildings 

^T^HE long-cherished dream of many 
^ architects and buildfers —to erect 100- 
story buildings- m^ now be realized as 
the result of the dwropment of a new type 
of electrically welded flooring which mate¬ 
rially reduces the weight of the structure. 
The new floor construction, known as the 
‘"battledeck" type, was announced and 
given its first public demonstration at the 
seventh annual convention of the American 
Institute of Steel Construction, Inc., at 
Biloxi, Mississippi, recently, 

A sample structure was erected and a 
demonstration flooring was constructed in 


the presence of the institute membership, 
using steel plates and structural steel 
beams, the plates and beams being 
''stitched" together to form the flooring. 
The resulting structure met all specif!cation.s 
and tests satisfactorily. 

A special electric arc welding machine, 
operating automatically, has been designed 
by the General Electric Company for 
this application and one of the new ma¬ 
chines was used in the demonstration. 

This machine consists of a three-wheeled 
self-propelled vehicle driven by an ad¬ 
justable-speed motor. On the framework 
are mounted a wire-feeding device, a reel 
of welding wire, the travel motor, and the 
control devices. A motor generator at a 
remote point supplies, through a trailing 
cable, the current for welding and for oper¬ 
ating the travel motor. The speed of 
travel and the speed of the welding-wire 



The outfit with which the seams 
of steel plate flooring are welded. 

Its operation is notably simple 

feed can be varied easily by adjusting small 
rheostats, thus making it possible to suit 
the operation to any particular circum¬ 
stances. In the demonstration at Biloxi a 
satisfactory weld was accomplished at a 
speed of 9 K inChea per minute. 




A new development: 60 cubic foot 
commercial refrigerator cabinet 


In operation the machine is placed on the 
beginning of a seam where it is lined up 
and started running. If by any chance 
it should tend to deviate from the seam 
during the course of travel, it can be 
steered by means of a small wheel on the 
mechanism. At the end of the seam it is 
merely necessary to turn the machine 
around and place it on the beginning of the 
next seam, proceeding from this point as 
before until all seams are welded. 

The new floor is described by the Institute 
of Steel Construction as being a solid steel 
deck which acts as a girder to prevent any 
torsional distortion of the building when 
subjected to wind or earthquake action. 

The new steel floor is equally applicable 
to residences, multiple-story buildings, and 
bridges, and for building construction it 
will save from 20 to 60 pounds per square 
foot of floor in dead weight. In connection 
with a 75-8tory building with floor panels 
21K feet by 22 K feet, the saving in dead 
load on the foundations for ea(*h column 
is nearly two million pounds, and indicates 
that its use will permit an increase of 25 
percent or more in the height of the build¬ 
ing or in the number of floors without in¬ 
creasing the loads on the foundations. 

Commercial Electric Refrigerators 

jC^MBARKING on a still wider field of 
^ operations with a new line of products, 
Frigidaire Corporation has announced a 
series of porcelain commercial boxes, con¬ 
structed along principles which have al¬ 
ready proved successful in the household 
refrigeration flcld, and designed to meet 
the requirements of virtually every kind 
of retail business. 

The new boxes are of 36, 60, and 110 cubic 
foot capacity. The smallest is similar to 
an enlarged household model, having four 
service windows. The two larger models 
have a full length door besides the four 
windows. This door gives access to a meat 
rack for hanging quarters of meat. Engi¬ 
neers pointed out that three sizes were 
selected after an exhaustive study of the 
most popular sizes for commercial re¬ 
frigerators. 

E. G. Biechler, president and general 
manager of the corporation, in announcing 
the new boxes, emphasized the fact that 
the company jvill continue to make re¬ 
frigerating equipment to be used with other 
makes of refrigerators, but in addition now 
is able to provide a box engineered ex¬ 
clusively for electrical refrigeration and 
covered by Its standard factory guarantee. 
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Learning to Use Our Wings 

Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

In chmrge, Omniml Guggenheim School of Aeronautics, New York City 


The Safe Aircraft Competition 

TTROM the writer^s personal view of the 
"recently closed Guggenheim Safe Air¬ 
craft Competition, in which the Curtiss 
Tunager was the only one to qualify, there 
.emerge the following conclusions: 

1. The speed ranges as advertised by 
our manufacturers, that is, the range be¬ 
tween maximum and minimum flying 
speed, are greatly over-estimated. Those 
which such manufacturers advertise, in all 
honesty, are apt to shrink considerably 
when submitted to the acid test of in¬ 
dependent and accurate testing. If the 
competition makes this clear-rto industry 
and public alike, it will have achieved a 
real service to aviation. 

2. It is far more difficult to diminish the 
minimum speeds, and hence the landing 
speeds, than to increase the top speeds. 
Dr. H. E. Wimperis, of the British Air 
Ministry, points out that the speed of a 
British fighting plane was increased by 
70 miles an hour in the course of a single 


the angle of incidence, were not very effec¬ 
tive methods of improving the land¬ 
ing speed. It was most unfortunate that 
one entry which embodied both variable 
area and camber was not ready in time to 
undergo testa. 

6. The competition indicated quite 
clearly that the slot, acting in conjunction 
with a rear flap, was at that date the most 
powerful and the most practical means of 
improving the lower range of the aircraft. 
It indicated further that the slot and flap 
could be embodied in the design of an air¬ 
plane without any undue complication and 
without any danger of failure in flight. 
Both the Curtiss entry, the Tanager, and 
the Handley Page entry carried the front 
slot and a rear flap. These planes suffered, 
in the exceedingly severe tests of the com¬ 
petition, a variety of mishaps such as 
broken landing gears and damaged tail 
skids, but at no time did the slot and flap 
offer any diflSculties either in reliability or in 
pilot's operation. 

6. The Curtiss Company has an¬ 


nounced definitely that it will put the 
Tanager, a cabin biplane, into production. 
We believe that other American manu¬ 
facturers will be convinced soon that slots 
and flaps belong in the modern airplane, and 
that their use will become general in a few 
years. 

Considering the Tanager in some detail, 
there will be noted first of all, that there 
is the slot, consisting of an auxiliary air¬ 
foil mounted at the leading edge of the 
main wing. When at high angles of in¬ 
cidence, with the suction on the upper sur¬ 
face of the wing concentrated towards the 
leading edge, the small auxiliary airfoil 
mounted on a suitable form of roller 
moves forward automatically and creates 
a Venturi-like passage between the auxili¬ 
ary airfoil and the main wing. The stream¬ 
line flow, destroyed by the high angle of 
attack, is immediately restored by this 
passage which allows an auxiliary flow 
from the region of high pressure below the 
wing to the region of low pressure above 
the wing. 

The opening of the slot allows the wing 
to go to an incidence of some 24 degrees, 
instead of the usual 16 before “burbling" 
of the air flow occurs. The lift is thereby 
increased some 40 percent for a thick wing, 
and some 60 percent for a thin wing. It is 
difficult to use the action of the slot alone, 
because to take advantage of its lift- 
increasing property, it is necessary to have 
an airplane whose angle of incidence at 
landing is high. The chassis, to realize a 
three point landing with front wheels and 
tail skid touching at the same instant, 
must be long and stilt-like. This decreases 
the performance of the aircraft because the 
weight and air resistance of the landing 
gear increase with its length. 

If, however, a rear flap is placed all along 
the rear edge of the wing, the situation 
changes. First of all the use of the rear 
flap in conjunction with the front slot 
increases the lift not some 40 to 60 per¬ 
cent, but over 100 percent I Secondly, 
the depression of the rear flap brings 
down the angle of incidence at which 
maximum lift is achieved to normal pro¬ 
portions, and the landing gear design need 
no longer depart from convention. 

The front slot can be suitably linked up 



A side view of the prize-winning Tanager, with the various important parts In¬ 
dicated and named. These features are described on this and the opposite pages 


year. As demonstrated by the Schneider 
Cup Races there seems to be no limit to 
the speed of our racing aircraft. At the 
lower end of the range, progress seems to 
be much slower and the conventional air¬ 
planes, such as many of those entered in 
the competition, frequently have stalling 
or minimum speeds of well over 45 miles 
per hour. 

3. The only way to achieve progress jt 
the lower point of the speed range, without 
sacrifice of other good qualities, is to adopt 
some device for increasing the maximum 
lift coefficient of the airfoil. 

4. The competition indicated that varia- A reproduction of the check tendered to the designers of the qualifying Curtiss 

tion of the camber alone, or variation of Tanager. Requlrementsof the competition are put forth on the opposite page 
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Looking at the Tanager from the rear. This photograph shows plainly, at the 
lower wing tips, the two ailerons which are always at a zero angle of incidence 


with the rear flap, so that the action of the 
rear flap is also automatic. As the front 
slot opens it pulls down the rear dap. As 
the front slot shuts, the rear dap gets in 
line with the wing as should be the case 
within normal dying speeds. 

The Handley Page entry had the rear 
dap interconnected in this manner. The 
designers of the Curtiss Tanager pre- 
fern^ to place the control of the dap in 
the hands of the pilot. 

Experience in the competition seemed to 
indicate that the manually controlled 
dap is preferable. The automatically 
controlled dap has a tendency to take 
charge itself and to shut the front slot 
just when its help is needed the most. This 
is because the air presses up on the dap 
and tends to raise it at all times, so that 
the dap and slot are, so to speak, working 
against one another. 

Another important feature of the Curtiss 
entry was the doating aileron. In order to 
achieve the maximum possible increase in 
lift, it is advisable to have the rear dap 
run the entire length of the wing span. 
Hence the ailerons should, if possible, be 
outside the wing S 3 ^tem proper. Also, 
the conventional aileron acts least effec¬ 
tively at high angles of incidence and low 
speed, when it is required the most. The 
doating aileron as used by the Curtiss 
company gets around this difficulty. The 
ailerons are so arranged that they ffoat 
in the air stream and are always at zero 
angle of incidence, although they can at 
the will of the pilot be raised and lowered 
on respective sides so as to achieve lateral 
control. 

The great advantage is that the ailerons 
always start from a neutral incidence and 
are therefore effective no matter what the 
incidence of the wing as a whole may be. 
Further, since the ailerons are sym¬ 
metrically double-cambered surfaces, when 
one is lowered and the other raised their 
air resistance remains the same because 
of this symmetry. Hence the ailerons 
introduce no unequal resistance at the 
tips of the wing, and no tendency to turn 
the machine off its course. 

Still another feature of the Tanager is 
the rapidly adjustable * stabilizer which 
can l>e moved through a far greater 
range than the ordinary adjustable 
stabilizer. At very high angles of in¬ 
cidence, with the flap depressed, the 
center of pressure tends to move back, 
and it is hard to keep the machine in the 
high angle of attack condition. The rapid 
and powerful adjustable stabilizer action 
takes care of this difficulty. 

The main dimensions of the Tanager 
were as follows: 

Spar—43 feet 10 inches (for both wings) 
Chord of both wings—6 feet 
Wing area—830 square feet 
Overall length—26 feet 7 inches 
Weight empty—1900 pounds 
Useful load—860 pounds 
Engine—170 homepower Curtiss ‘*Chal- 
lenger’’ 

The exact pei'fonnanoe of the Tanager 
in the competition has not yet been re¬ 
leased, but pur readers will appreciate its 
performance auflidently well if they note 
that the plane satisfled all the require¬ 
ments of the competition, although only by 
a narrow margin. These requirements 
were: 

Useful load per horsepower—5 pounds 
High speed—110 mito per hour 
Clfinb--400 feet per minute 


Low speed—power on—35 miles per hour 
Minimum gliding speed—power off—38 
miles per hour 

Ijength of landing run—100 feet 
Steady glide over an obstruction 36 feet 
high, and coming to rest 300 feet from 
base of the obstruction 
Length of take-off, 300 feet 
Take-off over an obstruction 36 feet high 
at a distance of 600 feet from rest 
Flattest glide of 8 degrees to the hori¬ 
zontal 

Steepest glide of 12 degrees to the hori¬ 
zontal at a speed not exceeding 46 
miles per hour. 


The Sun Compass 

0 establish a course, the pilot has the 
conventional magnetic (*ompas3 and 
the more refined earth inductor compass. 
Both types are fairly satisfactory every¬ 
where, except near the poles where the 
magnetic directing force be(*omes too un¬ 
certain. 

Accordingly, for his successful flight over 
the South Pole, Commander Byrd had re¬ 
course to an instrument operating on a 



The Bumstead sun compass 


totally different principle—the sun com¬ 
pass. The sun compass is a clock with a 
single hand, moving at the same speed as 
the earth about the sun. The face of the 
clock bears the usual hour divisions. The 
tip of the hand carries a needle and the 
base bears a screen marked with two per¬ 
pendicular lines. The sun casts a shadow 
of the pin on the screen. 

Before starting from Little America, 
Commander Byrd set the hand of the 
clock at true solar time. He turned the 
entire instrument until it read due south, 


as indicated by the compass markings on 
the base plate. Then he moved the lati¬ 
tude scale and set it at 90 degrees, the loca¬ 
tion of the pole. When the party took off, 
the pilot swung the plane until the sun cast 
the shadow of the pin between the lines of 
the screen, where it was held until the goal 
was reached. 

Inasmuch as the hand of the clock makes 
one revolution in 24 hours and the earth 
makes one complete revolution in the same 
time, the compass and the hand of the 
clock remained in a constant relative posi¬ 
tion so that a straight line might be main¬ 
tained. 

When Commander Byrd reached the 
South Pole and turned for his base, he ro¬ 
tated the base plate until it read north 
instead of south, and the airplane was 
again directed to bring the shadow of the 
pin back on the screen. 

Air Transport Communication 

L. JONES and F. M. Ryan, of the Bell 
• Telephone Laboratories, in a paper 
delivered recently before the American 
Institute of Electrical Engineers, dealt 
with the very important subject of tele¬ 
phone communication between plane and 
ground. 

In air transport work the dependence on 
weather conditions makes it an absolute 
essential of safety that there be frequent 
and complete communication between the 
pilot and the ground. Radio telephony 
is preferable to radio telegraphy as it 
requires no skilled operator and is much 
more rapid. 

The problem of establishing such radio 
telephone service presents many difficulties, 
but the engineers of the Bell Telephone 
Laboratories, using a large three-engined 
plane as their flying laboratory, have prac¬ 
tically solved it. 

The experiments conducted at Whip- 
pany, New Jersey, furnish another argu¬ 
ment for high altitude flying. Both the 
strength and the intelligibility of the tele¬ 
phone signals are improved when the plane 
is high above the ground. 

The antenna is quite a problem in air¬ 
craft radio. For reception, all that is 
needed is a self-supporting, stream-lined 
mast of hollow wood construction, with 
an internal conductor, and extending about 
seven feet above the fuselage. For 
transmission, however, such masts are not 
generally suitable. The frequency band 
for aircraft radio telephony is ):)€tween 
1600 and 6000 kilocycles. It is the lower 
frequencies which give the best results, 
but for this work, long trailing wires are 
essential. It may therefore be necessary, in 
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Owing to the high noise level 
In airplanes, a special type of 
telephone transmitter must be 
usi^. Here is the hand type which 
has been developed for this use 



A general type of self-supporting 
stream-lined mast antenna widely 
used for airplane radio receivers for 
the reception of weather reports 
and signals from beacon stations 

air transport work, as distinct from mili¬ 
tary aviation, to uso the less suitable 
higher frequencies because they permit 
of fixed antennas of relatively small di¬ 
mensions. 

Aircraft radio telephony must meet 
many unusual requirements. There is 
first of all the noise of engine, exhaust, and 
propellers to overcome and in the design 
of l^th the microphone and the receiver, 
special precautions must be taken to ex¬ 
clude external sounds. 

Another problem is in the violent elec¬ 
trical disturbances introduced by the 
usual ignition system of the aircraft 
engine. Magnetos, the electric ignition 
circuits, and the spark plugs, must all be 
electrically shielded. Here is another 
argument in favor of the Diesel engine; it 
will dispense with the ignition system and 
thus aid radio telephony. 

Again, it is necessary to bond all metal 
parts of the airplane, in order to avoid 
noises * in the receiving equipment from 
intermittent contacts between various 
metal parts of the plane. When trans¬ 
mitting apparatus is used on board an 
aircraft, such bonding is also necessary 
to prevent the possibility of high voltages 
developing between metal parts and 
causing sparks or arcs. 

At the moment radio telephony recep¬ 

tion is probably more important in air 


transport than transmission. The air¬ 
craft receiver for government weather 
signals is a comparatively simple affair* 
It is equipped with three tuned circuits— 
one for the. antenna and one for the output 
circuit of each of the stages of radio fre¬ 
quency amplification. The receiver is 
mounted in a metsd box about 12 inches 



A single-blade wind-driven gener¬ 
ator of the type used to supply 
filament and plate voltages to 
the receivers used on airplanes. 
The speed and output are constant 



The special telephone set used 
by the pilots in airmail planes. 
The receivers are in the helmet 


long by B inches high, afid weighe on}y 18 
pounds. A small electric generator sup¬ 
plies the necessary power; it is driven hy 
propeller, which is one-bladed» and the 
centrifugal force of the unbalanced blade 
actuates a governor so that speed and out¬ 
put remain constant, no matter what 
the speed of the airplane may be. 

Another characteristic of radio tele¬ 
phony is the special headphone which is 
used by the pilot and the special tele¬ 
phone-type transmitter which may be 
fastened to the head or held in the hand. 


Beryllium 

\^UCH interest has been aroused by 
various notices which have appeared 
in this magazine concerning the extra¬ 
ordinary light metal beryllium. In our 
January issue, on page 89, mention was 
made of the cost of beryllium ore at about 
60 dollars a ton. This high price, it is 
hoped, will be greatly reduced in the near 
future BO that the price of approximately 
225 dollars a pound for the refined metal 
may be placed at a level where it will not 
be prohibitive to the industrial develop¬ 
ment of uses for the material. 


Snowphibions 

NOWPHIBIONS is a recently coined 
term to designate airplanes which can 
alight on dry land or on snow indifferently, 
in analogy with the amphibion which can 
alight on water or land. The snowphibion 
built by the Boeing Airplane Company is 
being put in Use on their airline between 
Chicago and San Francisco, where differ¬ 
ences of climate over the long stretch make 
it uncertain whether snow b to be expected 
or not. 

The snowphibion is provided with a long 
ski, something like a pontoon in construc¬ 
tion. This is pivoted about the wheel 
axle, with the pivoting motion restrained 
by rubber cords. Also, by a mechanism 
analogous to that of the retractible chassis, 
the ski can be raised or lowered relative to 
the wheel axle. When lowered, the plane 
lands on' the ski; when raised the wheel is 
free to act as usual. 



A close-up view of a snowphibion landing gear for use in rMom wbeire the 
pilot may be called upon to land on either snoi^ or bare grounSL The ski may 
be lower^ or raised: when lowered, the plane may land on snow $ wiien roisadi 
the wheels are used. In the photogra^ the ski Is shown tmid 
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Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 


Engineering 

Manual of First-Order Leveling, by 
Henry G. Avers, (Special Publication 
Number 140, U. S. Coast and Geodetic 
Survey) contains general instructions for 
this type of surveying, as revised to con¬ 
form to the present accepted practice. U. S. 
Government Printing Office, Washington, 
D. C .—SO cents. 


Construction, Rehabilitation, and 
Maintenance of Gravel Roads Suit¬ 
able for Moderate Traffic, by Carroll 
C. Wiley (Circular Number 18) is a well 
illustrated report covering investigations 
and tests made concerning the methods, 
materials, and equipment best suited for 
gravel highways. Engineering Experiment 
Station, University of Illinois, Urhana, 
Illinois,—SO cents. 


The Mojave Desert Region in Cali¬ 
fornia, is a 759-page book with accom¬ 
panying maps giving complete informa¬ 
tion about the geographic, geologic, and 
hydrologic features of one of the con¬ 
tinent’s most interesting regions, covering 
an area of about 26,000 square miles. U. S, 
Government Printing Office, Washington, 
D. C,—Two dollars. 


Design Standards for Oxwblded Steel 
AND Wrought Iron Piping is an illus¬ 
trated booklet prepared to enable the en¬ 
gineer and architect to design piping sys¬ 
tems according to the best practice yet 
developed. Linde Air Products Company, 
SO East 1^2 Street, New York, — Gratis. 


Commerce 

Market Data Handbook, a 535-page 
compilation of authoritative statistical 
data, covers the entire country by counties. 
The information is arranged in convenient 
classificationB for reference use, showing 
the localization of all industries as a guide 
to aid sales managers, manufacturers, ad¬ 
vertisers, et al. The book is issued by the 
Department of Commerce, U. S. Govern^ 
ment Printing Office, Washington, D, C ,— 
$2.60. 


Coal Bunkeiring Stations and Fuel 
Oil Stations, a new fueling directory 
covering 800 world ports, has been pre¬ 
pared by the Shipping Board and the 
Department of Commerce, from data col¬ 
lected by the Department of State through 
its consular oihcerB. U. S. Government 
Printing Office, Woehington^f D. C.—$0 
cents. 


Forbion Commbrcb and Navigation of 
the tlNiTBiD States, is a 661-page volume 
containing classitied statistical and sum¬ 
mary tables for 1928 and comparative 
years, covering all United States foreign 


trade. U. S. Government Printing Office, 
Washington, D. C. — $1.50 {buckram bound). 


Wood 

Small Dimension Stock, i'ts Season¬ 
ing, Handling and Manufacture, is a 
report of the National Committee on Wood 
Utilization, the 12th of a series on the 
marketing and use of lumber. The pur¬ 
pose of the report is to develop staniird 
methods of small dimension production, 
by detailed recommendations. U. S. Gov¬ 
ernment Printing Office, Washington, I), C. 
- 20 cents. 


The Story of American Walnut begins 
with the days of King Solomon, marches 
down the centuries with the master wood¬ 
workers of various periods, and concludes 
with a lesson on means of identifying and 
judging walnut furniture and interior wood¬ 
work. American Walnut Manufacturers' 
Association, 616 South Michigan Avenue, 
Chicago. — Gratis, 


facture on the Flathead River in north¬ 
western Montana. This brief shows 
clearly the plans, as presented before the 
Federal Power Commission, for the develop¬ 
ment and utilization of power from ’’the 
Muscle Shoals of the West.” Forbes end 
Daniels, Kellogg Building, Washington, 
D. C. — Gratis. 


Manual for Bird Banders, by Frederick 
C. Lincoln and S. Prentiss Baldwin, (Mis¬ 
cellaneous Publication Number 68, De¬ 
partment of Agriculture), describes and 
illustrates many approved types of traps 
and contains much information in regard 
to ornithological research. U. S. Govern¬ 
ment Printing Office, Washington, D. C.— 
30 cents. 


Some Social and Economic Aspects of 
Homework, Special Bulletin No. 168 pub¬ 
lished by the New York Department of 
Labor, treats the problem of homework 
from the viewpoint of the statistician in¬ 
terested in effecting curative measures. 
Department of Labor, 121^, East 28th Street, 
New York City. — Gratis. 


Miscellaneous 

Abstracts of Dissertations for the 
Degree of Doctor of Philosophy (1929) 
covers numerous papers dealing with 
specialized topics in science, education, 
history, and classical literature. An ap¬ 
pendix covers the activities of the Graduate 
School, University of Pittsburgh, Pitts¬ 
burgh, Pennsylvania. — Gratis, 


Brief of W’^alter H. Wheeler, appli¬ 
cant for a permit to produce hydro-elec¬ 
tric power for phosphate fertilizer manu- 


Black Horse of the Sea, by Robert D. 
MacMillen, is a handsome booklet describ¬ 
ing the salvage service symbolized by a run¬ 
away black horse, known for nearly 70 
years by sea-faring men. Merritt-Chapman 
and Scott Corporation, 17 Battery Place, 
New York City. — Gratis. 


Rare Metals is a booklet presenting in 
very readable form the history, properties 
and uses of the metals tantalum, tungsten, 
and molybdenum. Fansteel Products Com¬ 
pany, Inc., North Chicago, Illinois. — Gratis, 





m 


SCIENTIFIC AIVIERICAN 


Mor^t^ 


Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


New Process Enables Metal Coating 
to be Sprayed on Anything 

T^ETALLISATION, as its name im- 
plies, is a process by which articles 
are covered with a metal layer. The latest 
developments of this process make possible 
such startling achievements as the spray¬ 
ing of molten metal on such delicate sur¬ 
faces as paper, cloth, and celluloid, form¬ 
ing a coating so adhesive that it seems 
almost an integral part of the base. 
Usually the metal which is to be deposited 
h employed in the form of a wire, although 
metal dust or powder may be used if an¬ 
other apparatus is employed. 

The usual apparatus consists of a pistol, 
weighing about three pounds, connected 
to cylinders of oxygen and acetylene, and 
to a sourc*e of compressed air. The com¬ 
pressed air actuates a small turbine which 
feeds the wire—supplied from a reel " 
through the nozzle of the pistol, where it 
meets the oxy-acetylene flame and is 
melted, the compressed air atomising the 
molten metal and forcing it at high veloc¬ 
ity—some 8000 feet per second—against 
the object which is being coated. 

The rate at which the wire is fed through 
the nozzle varies according to the nature 
of the wire, control being provided by a 
needle valve which adjusts the air flow to 
the turbine. As the flame is of a reducing 
nature, the atomised metal is protected 
from oxidation, hence metallisation can 
be continued until the desired thickness of 
coating, from 0.001 inch upwards, is 
attained. A pleasing matte finish is ob¬ 
tained, which can be buffed if a polish is 
desired. 

The only precaution required, appar¬ 
ently, is to ensure that the surface to be 
metallised possesses an open texture— 
metal articles should be sand blasted, 
using dry sand—and that it is perfectly 
clean and free from moisture, scale, or oil. 
Paper, cloth, and wood can be metallised 
without trouble, but the paper must not 
be glazed, and wood should be sand¬ 
papered or given a light passage in the 
sand blast. It should be remarked that 
there is very little heat effect on the 
surface of the work; therefore delicate 
materials such as celluloid or a photo¬ 
graphic film can be treated without harm. 
The coating is extremely adherent, and 
cannot be separated from its support, 
either by bcmding or severe hammering. 


Simple Device Measures Explosive 
Gas in Mines 

A RATHER clever device for the de¬ 
termination of the amount of the ex¬ 
plosive '*flre-damp'' gas in mines has been 
perfected in England. The principle of 
its operation is chemical, being based on 
the fact that one volume of methane, when 
burned, produces two volumes of steam. 
The steam condenses, producing a reduiv 
tion of pressure, the reduction being pro¬ 
portional to the amount of methane 
burned. The methane is burned in a 
copper combustion chamber containing an 
electrically heated platinum spiral and con¬ 


nected with a U-tube liquid gage graduated 
to read directly in percentages of fire-damp. 


Chemists Pre-Determine Relative 
Corrosiveness of Soils 

'T'HREE billion dollars a year is lost by 
the corrosion of iron and steel, accord¬ 
ing to Dr Edward R. Weidlein, director 
of the Mellon Institute of Industrial Re¬ 
search. It is small wonder, therefore, that 
methods of reducing this staggering waste 
occupy the attention of chemists in many 
industries. One very large item on this 
corrosion bill is that charged against the 
corrosion of pipe lines, for distributing 
gas, oil, and water. W. T. Smith, in a re¬ 
cent issue of Chemical and Metallurgical 
Engineering describes how chemists analyze 
the soil in which the pipe is to be laid and 
thus determine the best methods of pro¬ 
tecting it against corrosion. 



Soil samples are taken, at intervals of 
not more than one mile, by means of an 
auger, to the depth at which the pipe will 
lie when in service. Wherever definite 
changes in topography or surface condi¬ 
tions are encountered, additional samples 
are taken, as are liquid samples from any 
streams or rivers the line may cross. Each 
representative sample is placed in an air¬ 


tight container marked with specific in¬ 
formation for identification at a later date. 

When the samples arrive at the labora¬ 
tory they are weighed as received, air- 
dried, and weighed again to determine the 
moisture content. A solution is made by 
thoroughly mixing a portion of each 
sample with distilled water. Both the solu¬ 
tion and the soil are then subjected to a 



Oourtety J. W. Rkhwdi 4k Boo 

L^t and above: Taking samples 
of soils along a pipeline for use in 
charting the relative corrosiveness 

carefully worked-out series of chemical 
analyses to determine the amount of cer¬ 
tain constituents known to be active 
factors, under certain conditions, in ac¬ 
celerating or inhibiting corrosion. In addi¬ 
tion to the chemical analyses, each sample 
is subjected to determinations for hydro- 
gen-ion concentration and physical, elec¬ 
trolytic, and accelerated corrosion tests. 

When the complete analytical data has 
been calculated and charted, an equally 
important part of the corrosion survey 
begins. It is one thing to ‘'analyze’* a soil 
and quite another to interpret the knowl¬ 
edge gained in terms of relative corrosive¬ 
ness. By means of a method worked out 



Coating pipf vdth Bitumastic enamel by tbe nUUng-rlg metliajdt ftnm tha 
facts revealbd by the corrosion surv^* coating apsefikatiom aro 
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by Percy J. Richards, of J. W, Richards 
and Son, and William Thompson Smith of 
Ford, Bacon and Davis, Inc., all the known 
and suspected corrosive factors are corre¬ 
lated and balanced against each other. As 
mentioned above, these factors include 
surface conditions, analytical data, mois¬ 
ture, and any other local situation that may 
be of importance. The result is interpreted 
in terms of relative intensity of corrosive 
action at all points along the pipeline, with 
specific recommendations as to the amount 
of protection necessary on varying sections. 


Electrical Eye Detects Smoke 

AN electrical smoke detector is the 
latest example of the invasion of the 
'‘mechanical man** into the field of the 
chemist. Scientists of the General Electric 
Company have developed a machine that 
is so sensitive to the existence of smoke or 
haze in air that it immediately reports the 
situation. We have previously described, 
in these columns, several of the ingenious 
devices used to detect poisonous carbon 
monoxide in the mines and tunnels, such 
as the Holland Tunnel connecting New 
York and Jersey City. Now we present 
the electrical eye which detects excess haze 
or smoke in this tunnel, thus warning the 
superintendent that the ventilating fans 
should be speeded up. 

In applying the light-sensitive photo¬ 
electric cell to tasks of this kind. Ole 
Singstad, Chief Engineer and Superin¬ 
tendent of the Holland Tunnel, hopes to 
work important operating economies and 
to provide an additional safeguard in con¬ 
trolling the air conditions in the tunnel. 
As now used experimentally in the tunnel, 
the “electric eye’* is directly connected 
to a recording device a quarter of a mile 
from the mouth of the tunnel. Impulses 
from the photo-electric cell circuit guide a 
pencil point over a sheet of paper gradu¬ 
ated in time and in volume. At any in¬ 
stant the supervisor knows how much haze 
is in the tunnel, and if the visibility de¬ 
creases from any cause whatsoever he can 
relieve the situation by si)eeding up the 
fans or by putting additional fans into 
service. 

At the present time the detector is lo¬ 
cated in an exhaust duct, a long cave-like 


chamber above the traffic lane, near the 
New York exit and at the point where the 
roadway grade is at the maximum and 
where the amount of exhaust gases ex¬ 
pelled from the heavy truck traffic is 
greatest. The exhaust duct is dark except 
for fitful beams of light admitted through 
narrow openings in the roof of the passage 
way. These openings provide an exit for 
the air. 

The detector consists of two units, a 
light source and a photo-electric cell and, 
160 feet away, a target. Light provided 
from,a lamp with concentrated filament is 


greater the amount of light, the greater 
the current passing through the tube. The 
photo-electric cell, which is about the size 
of the familiar “peanut** radio tube, is 
directly connected to an amplifier where 
the current is built up, and passed on to 
the recording device a half mile away. 

The projected use of the photo-electric 
cell as a fume detector may presage the 
development of a household and business 
house robot watchman, which will be a 
smoke detector that will sound an alarm 
at the first appearance of smoke on the 
premises. A photo-electric cell and a light 



The “electrical eye” now being tried 
Hudson River; the photo-electric “eye 

directed through a lens to the distant tar¬ 
get. This target consists of two mirrors 
set at right angles. The light beam hits 
the first, which directs it to the second 
mirror and thence is reflected back 160 feet 
to the light-sensitive tube. 

As the exhaust air of the duct passes 
through the light beam, the quantity of 
the light is diminished. This variation or 
dimming of the light is not perceptible to 
the human eye but the photo-electric cell 
responds to the most minute changes. The 





Copjrriiht Pit A 

Dr, Arthur Hfirdetiy Professor of Biochemistry at London University, whose 
wotli has boon rea^gnissid by making him co-rocipient of the 1929 Nobel Prize 


out in the Holland Tunnel under the 
“ detects the presence of excess smoke 

source might be installed in cellars, in 
attics, or in warehouses filled with com¬ 
bustible goods. Such a tube connected to 
a bell or some other form of alarm could be 
depended upon to give warning with al¬ 
most the first appearance of smoke. 

Goats Aluminum With Lime as 
Base for Paint 

/^UMINUM articles, when boiled with 
milk of lime containing a little cal¬ 
cium sulfate, are given a fine-grained, 
closely adherent, dead-white coating which 
may prove to be an excellent foundation 
for the application of paints or enamels, 
says Leon McCulloch, in a recent issue of 
Chemical and Metallurgical Engineering, 
The coating probably cannot be recom¬ 
mended for corrosion resistance but it 
gives a surface that can be written upon. 
If alloys of aluminum rather than the pure 
metal are given the treatment, various 
shades of gray are obtained. 

In applying the coating, ten grams each 
of lime and calcium sulfate (preferably the 
fully hydrated sulfate) are used for each 
liter of water. Although the action of the 
calcium sulfate is unknown, it is found to 
give smooth, adherent coatings which 
would otherwise l>e pitted. 

As there is apparently deterioration of 
the bath upon aging, fresh materials should 
be added each day. The bath is stirred 
gently and is kept at about the boiling 
point, although a temperature of 85 de¬ 
grees, centigrade, has given satisfaction. 
Time for the process may vary slightly, al¬ 
though the coating does not increase ap- 
(PleoBe (urn to page 245) 
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The Month in Medical Science 

Progress in the Medical and Surgical Fields 

By MORRIS FISHBEIN, M. D. 

Editor of ih» Journal of thr American Medical Aisociation and of Hygeia 


The Cause of Influenza 

N 1892 a bacteriologist named Pfeiffer 
described a germ which he thought was 
the causative organism of influenza. At 
various intervals since that time other 
organisms have been described, also alleged 
to be causative, and the bacteriologists con¬ 
tinue to debate the question as to the exact 
nature of the influenza germ. 

Modifications of the Pfeiffer organism 
have been described every year, associated 
with various coughs, colds, and similar in¬ 
fections of the nose and throat. It is em¬ 
phasized that the various types of germ 
described as Pfeiffer organisms do not 
constitute in any instance a unit; that is 
to say, they are not uniform in distribution 
or in the way in which they bring about 
disease. 

During the last great epidemic of 1918, 
organisms were recovered from thousands 
of cases all over the world, and there is 
no evidence that uniformity exists even 
in the many types of organism associated 
with that epidemic. 

In attempts to discover and definitely 
to identify the influenza germ, experiments 
have been made with human beings who 
voluntarily submitted themselves to in¬ 
oculation with pure cultures of the various 
germs that have been isolated. The 
earliest definite report of successful hu¬ 
man inoculation with pure culture of the 
Pfeiffer organism is that recorded by Dr. 

D. J. Davis in Chicago in 1906. 

However, Doctor Davis pointed out at 

the time that while the Pfeiffer germ may 
produce definite symptoms on inoculation 
into human beings, the symptoms pro¬ 
duced are not those of true influenza. 

During the 1918 epidemic, volunteers 
were inoculated with 13 different strains of 
organisms isolated from cases of influenza. 
All of them developed symptoms, but 
again it was shown that these symptoms 
were not the typical symptoms of epi¬ 
demic influenza. 

Indeed, after surveying all of the evi¬ 
dence of innumerable inoculations with all 
sorts of organisms taken from the nose and 
throats of people during epidemics. Prof. 

E. 0. Jordan comes to the conclusion that 
it can not be definitely asserted that nega¬ 
tive inoculation experiments are not in 
themselves sufficient to rule out Pfeiffer’s 
organism as the cause, since it is quite 
possible that there are some unknown 
factors influencing the likelihood of a per¬ 
son to catch influenza or associated with 
the way in which the organism is trans¬ 
ferred from one person to another. After 
death from influenza no uniformity of kind 
or distribution of bacteria can be detected 
in the body. 

During influenza the resistance of the 
body is lowered and a great variety of 
germs invade the tissues. As a result, all 
sorts of bacteria have been found in in¬ 
fluenza and the medical profession has be¬ 
come exceedingly suspidous of new dis¬ 
coveries in this field. 

Until a germ isolated by any investiga* 


tor has been thoroughly tested by inde¬ 
pendent investigators under various condi¬ 
tions in different hospitals and laboratories, 
it is not safe to accept it as the causative 
germ of this extremely difficult and elusive 
malady. 

Of the organisms given most serious 
consideration in recent years, the green- 
producing streptococcus isolated by 
Mathers and Tunnicliff in 1918, the one 
discovered by Rosenow in 1919, and in¬ 
numerable similar germs isolated in vari¬ 
ous parts of the world immediately there¬ 
after deserve special consideration. The 
filter-passing organism described by Meyer 
in 1919 and the organisms discovered by 
Olitzky and Gates of the Rockefeller 
Institute and called by them bacterium 
pneumosintes would seem to deserve as 
much consideration as is now given to the 
Falk germ recently announced as the cause 
of this disease. 

Recently investigators in the University 
of Chicago have carried out a series of ex- 



Two female doas from the same 
litter, one of which, left, received 
as the primary constituent of 
its rations 66.9 percent of un¬ 
treated oats; the other received 
the same quantity, commercially 
irradiated. The rest of the ration 
consisted of skimmed milk powder, 
casein, alfalfa, sodium chloride, 
and tricalcium phosphate 

periments on human beings and on animals 
and have isolated an organism which they 
feel is the specific cause of influenza. Four 
monkeys were inoculated with the Pfeiffer 
bacilli, but did not develop symptoms re¬ 
sembling influenza in man. Such symp¬ 
toms were developed in 16 monkeys which 
were inoculated with material obtained 
from eight human beings who were suffer¬ 
ing with influenza. Cultures of bacteria 
developed from the secretions of patients 
with influenza were sprayed into the nose 
and throats of the monkeys and these 
monkeys developed symptoms resembling 
influenza. Monkeys which had developed 
symptoms following inoculation with cul¬ 
tures were put in cages with other monkeys, 
and the other monl^ys apparently caught 
influenza' from the infected monkeys. 
There were controls made by spraying the 
nose and throats with salt solutions and 
non-infecdous ihaterial, and monk^ 


sprayed with these materials did not de¬ 
velop any of the symptoms referred to. 
During the course of the investigation, 
several of the workers developed symptoms 
resembling those which are caused by 
influenza. 

Unfortunately it is difficult to interpret 
these results, due to the fact that it is hard 
to tell clinical epidemic influenza from 
other respiratory infections both in mon¬ 
keys and in man, A great deal more work 
must be done under controlled conditions 
by workers in other laboratories before a 
certain appraisal can be placed on the value 
of the work already accomplished. 


Irradiated Cereals 


\^ORKERS in Wisconsifi in the de- 
partment of agricultural chemistry 
showed in 1923 that the food taken by a 
rat could be exposed to ultra-violet and in 
that way serve to prevent rickets in the 
rat. Later numerous investigators through¬ 
out the world showed that a definite com¬ 
pound, ergosterol, is the substance which is 
rendered potent against rickets by exposure 
to ultra-violet rays. The workers in the 
University of Wisconsin later developed 
methods for irradiating rolled oats and 
other cereals, and such foods are now 
generally available for use in the average 
home. 


It has been shown by experiments on 
animals that rickets may be prevented by 
feeding such products to them. The ir¬ 
radiation does not seem to destroy the 
other vitamins that are in the food, nor 
does the irradiation of the food produce 
harm, in those who eat it. Apparently the 
outside limit for vitamin D is far beyond 
the amount that the average person could 
take in an ordinary diet. Storage of the 
food does not cause destruction of the 
vitamin that is formed, except after periods 
of almost two years. Household cooking 
does not affect the activity. 

By feeding commercially irradiated oat¬ 
meal, rickets was prevented in dogs and 
in rats and there was no interference in 
^owth or in reproduction, as was shown 
in tests made on rats over a period of 15 
months in four generations. 


Soy Beans Versus Milk 

TT is generally recognized that human 
* milk is the best food for infants and that 
in the absence of human milk, the best 
substitute is cow’s milk in some form, modi¬ 
fied usually by the addition of various in¬ 
gredients, such as sugar, water, or' egg. 
There are, however, some diseases in in¬ 
fancy in which cow’s milk is not desirable, 
and there are some infants who react 
severely to milk, breaking out with snip-! 
tions and developing symptoms 1^ those 
of asthma. It is believed that some eases 
of severe eczema in infants are due to 
sensitisation. 

In case an infant is unahte to take eowfi 
milk, it is neessiltry to have another fob* 
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For easily cleaned floors in poultry Itouses 
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For signs and cut-outs 


For sturdy incubaton For signs and cutouts 

hatch ’em—raise ’em-sell ’em 

with PRESDWOOD 


In Racine, Wisconsin, a big manufac’turcr of incubators 
finds that Masonite Presdwood gives his product great 
strength, withstands moisture, is naturally attractive In 
appearance, and requires no paint for protection. On a 
Missouri farm, an expert poultry raiser uses this same 
grainless wood on hen house floors and under roosts, 
because of its smooth sanitary sur- 
face which is so easily cleaned. I __ , ^ 


VTithstofids the weothcr Presdwood’scompai 

In Kalamazoo, a sign manufacturer Structural Insulatioi 
makes attractive cut-outs which and roof of the hen h 

advertise baby chicks, and finds It waa used to save 

PrcBdwood ideal for his purpose. It k'ej'thrhens wa"™ 
does not crack, split or splinter; is productioi 

easily cut to shape. It withstands the maximum during th 

weatner, takes any finish readily, and 
does not warp when properly handled. 

And so it goes in hundreds of industries and in thou¬ 
sands of home workshops where Presdwood has been 
adopted because of its many advantages. 

Factory experts, operating punch presses, milling ma¬ 
chines or Dand saws, like Presawood tor its workability. It 
is strong and dense, yet easily cut. It can be worked with 
knife or chisel or saw, and can be nailed near the edge 

p-j 

I Masonite Corporation, Drpt. e-3,iii w, w«ihingion st.. Chir«go, ni. | 

I Please send me. Free, a sample of Masonite Presdwood and the | 

I Presdwood booklet. | 

I Name.^ .. I 


Masonite Structural Insulation 

Presdwood’s companion product. Masonite 
Structural Insulation, was used in the walls 
and roof of the hen house above illustrated. 

It was used to save fuel, to reduce the feed 
needed in the generation of body heat, to 
keep the hens warm and healthy in order 
that egg production might be kept at a 
maximum during the winter. 


without splitting. Always the same in stren^h and den¬ 
sity, Presdwood adds quality and dependability to manu- 
farWed items. Makes manufacturing more profitable, too, 
because of the way this gminlcss wood cuts down costly 
rejections in final inspection. 

^ntractors,handling concrete work, use Presdwood to 
line the forms because of the thou- 
sands of dollars it saves. Its lighter 
iral Insulation weight cuts down drayage costs. Its 

n product. Masonite Workability reduces the time of mak- 

fas used in the » all* ing, erecting and wrecking the lorms. 

Je above illustrated. Its perfect smooth surface eliminates 
5 l, to reduce the feed all grain and knot marks, and pro- 

on of body heat, to duces a superior surface that requires 

ud healthy in order hand smoothing except at con- 

nighl be kept at a gtruction joints. 


d r/iu Presdwo€fd booklet is Free 

No wonder builders, home owners and rnanufacturers 
everywhere are turning to Presdwood. The complete 
story of this grainless wwd, with illustrations of its uses, is in 
the Presdwood booklet which is sent Freeon reauest. Your 
copy will be mailed promptly on receipt of the coupon. 

masonite corporation 

111 West Washington Street Chicago, lUinoia 


Address,. 
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Btitute for human milk. In an attempt to 
find such a mixture, Dtb. L. W. Hill and 
H. C. Stuart of Boston have experimented 
with a preparation of the soy bean. This 
has been used in one form or another in 
China as a supplementary infant food for 
many years. Using a soy bean flour as the 
basis of a preparation, Doctor Hill found 
that infants sensitive to cow’s milk can 
be kept in a good state of nutrition by a 
preparation containing soy bean, calcium 
carbonate, and salt. The soy bean flour 
already contains some magnesium, potas¬ 
sium, and phosphorous. In order to raise 
the amount of fat, olive oil was added to 
the mixture. 


Device for Determining Hemoglobin 

T he hemoglobin or red coloring mat^r 
of the blood is one of the most im¬ 
portant substanc^es in the human body, 
since it is responsible for carrying oxygen 
throughout the system to the various 
tissues. There are innumerable rough 
methods for determining the amount of 
hemoglobin that is present in the blood at 
various times. Few people are able to 
show what is called “100 percent”, although 
florid typos and people with certain dis¬ 
eases may show extremely high figures. 
The vast majority of people in good health 
show figures around 85 to 95 percent. In 
certain forms of anemia and jaundice, the 
hemoglobin may drop to low figures, and 
newspapers are likely to say that “the blood 
has turned to water”. 

Workers in the Mayo Clinic have de¬ 
veloped an exceedingly ingenuous ap¬ 
paratus for measuring the amount of 
hemoglobin by a photo-electric method, 
involving the use of a photo-electric cell 
illuminated by a scource of light which is 
kept constant, providing readings on a 
galvanometer. When a solution of a sub¬ 
stance which contains a characteristic al)- 
sorption band is placed between the sourc^e 
of illumination and the photo-electric cell, 
together with a selective spectral filter 
which transmits radiant energy in the re¬ 
gion of the characteristic band, the amount 
of light which reaches the photo-electric 
cell will depend on the concentration of the 
substance in solution possessing the speci¬ 
fied absorption band. By calculating ac¬ 
cording to certain definite physical laws, 
it is possible in this way to measure ac¬ 
curately the amount of hemoglobin in any 
specimen of blood. 

Another advantage of this method is its 
applicability to the determination of the 
amount of various unknown substances in 
true or colloidal solutions, provided the un¬ 
known substancte in solution possesses at 
least one characteristic absorption band for 


which a spectral fUter, transmitting radiant 
energy only in the specified region, can be 
made and used in the device. 


The Heart of Pharaoh 

T he Book of Exodus said, “And the 
Lord hardened the heart of Pharaoh,” 
and that he did not listen to those who 
tried to counsel him to pity. Investigators 
in Egypt removed the wrappings of the 
mummy of this Pharaoh on July 8, 1907. 
The identity of the monarch was proved by 
the writings on the shroud. When the body 
was examined, it was found that there vrere 
patches of actual hardening in the heart 
and in the large blood vessels leading from 
the heart. A portion of the tissue was sent 
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Diagrammatic sketch showing the 
electrical hookup of the photo¬ 
electrometer. In the upper right- 
hand comer Is a list of the com¬ 
ponent parts, together with the 
key letters used in the diagram. 

An ordinary radio vacuum tube is 
used as the amplifier 

to the pathologic museum of the Royal 
College of Surgeons in England and Mr. 
S. G. Shattock compared the tissues with 
those of a man recently dead from harden¬ 
ing of the arteries. They were quite simi¬ 
lar. It is possible to infer from the nature 
of the degenerative changes, that as 
Pharaoh became older his outlook was 
narrowed, his spirits depressed, his enthu¬ 
siasm lessened, and that he would be likely 
to hesitate to embark on any new venture. 


The Extent of Illness 

O ne of the first reports of the Com¬ 
mittee on the Cost of Medical Care, 
which is making a five-year survey of dis¬ 
ease in the United States and the manner 
in which it is controlled by the medical 
profession, indicates that the vast ma¬ 
jority of time lost from work is due to the 
common cold and other respiratory dis¬ 


eases. Digestive diseases and similar 
orders follow, and women suffer greatly 
with disturbances associated with their 
particular physiology. Acute and chronic 
diseases of the kidney and diseases asso¬ 
ciated with childbirth are also exceedingly 
frequent. The United States still has 
36,000 cases of smallpox every year, an 
utterly inexcusable condition, in view of 
the fact that this disease could be stamped 
out completely if an enlightened public 
opinion should force general vaccination 
and isolation and quarantine of all cases. 

There are approximately 900,000 feeble¬ 
minded imbeciles and idiots, 100,000 blind, 
1,000,000 with speech defects, and 3,000,- 
000 children either wholly or partially deaf. 

The United States has more physicians 
proportionate to the population than any 
other nation of the world. Our hospitals 
have increased more rapidly in number 
and equipment than those of any other 
nation. Approximately 3,000,000 people 
are ill every day and about 700,000 aitTin 
hospitals. 

The problem of disease is one of the moat 
serious of all of the considerations that 
affect mankind, and it is not surprising 
that its investigation should be attracting 
the greatest brains and the largest outlay 
of funds that are provided by the great 
foundations developed for the social wel¬ 
fare of man. 

Anaphylaxis 

T here is something in the human and 
animal body that causes it to become 
sensitized to various protein substance 
and to react to these substances by a series 
of symptoms which may be sufficiently 
severe to produce sudden death. This 
reactability is known as anaphylaxis and 
the exact mechanism is not yet wholly 
understood. Recently Dr. R. W. Lamson 
has again surveyed the subjec^t in an en¬ 
deavor to find out just what produces the 
symptoms. 

When a guinea-pig is injected with a 
serum and is re-injected with the same 
serum about three weeks later, it manifests 
anaphylaxis by a sudden shortness of 
breath, primarily due to its inability to 
empty the lungs. Human beings become 
sensitized to various protein substances 
by heredity, through overdoses, through 
injection, or in various other ways. There 
are people who are sensitive to light, to 
heat, and to cold. 

All of this indicates how scientific medi¬ 
cine is beginning to understand the nature 
of the human body, but also what a vast 
amount still remains to be learned con¬ 
cerning the specific mechanical and physi¬ 
cal reactions of the tissues. 




The photo-electrometer with side ren^ved I® 
the vacuum tube used fw the 

photo-electric cell In position, S4e above tesct, at left 
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JLioolt for car beauty, of course, but 
aUo make sure of the extra thousand? 
of trouble-free miles that come with 
a “ Timken Bearing Equipped ” car. 

Consult the list—note where the 
Timken Bearings are—give thought 
to the hard ser\'ice points that need 
this extra protection and safety—that 
is the way to measure car worth in 
terms of continued youth. 

For unequalled staying qualities 
are definitely assured by the com¬ 
bination of tapered construction, 
POSITIVELY ALIGNED ROLLS 
and Timken-made steel —found only 
in Timhyn Benrings, 

THE TIMKEN ROLLER BEARING CO. 
CANTON mm. OHIO 
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The Amateur Astronomer 


X^EMBERS of the amateur 
telescope making fratern¬ 
ity—the “C. P. R” (carborundum, 
pitch, and rouge) as Ellison our 
original preceptor once dubbed 
us—will take keen interest in the 
photograph reproduced at the 
right. This is a perfect likeness 
of Ellison. It is suggested that 
amateurs paste this picture in 
their copy of “Amateur Telescope 
Making. “ Had it been at hand 
when the new edition of that 
instruction book was in prepara¬ 
tion it would surely have been 
included within the volume, which 
was originally built around Elli¬ 
son’s book, “The Amateur’s Tele¬ 
scope” as a nucleus. 


'^'OTHING but refractors are 
shown this month. So far 
as is known, these are all of the 
refractors that have been made 
since Ellison’s unequalled in¬ 
structions were included in “A. 
T.M.” It is possible to make a 
refractor (of a sort) without due 
attention to the calculation of 
curves and care with other de¬ 
tails; in fact many have been 
made from second-hand lenses 



Frankford, Pennsylvania, writes: 
“I enclose a photo of a refractor I 
recently constructed, thinking it 
might be of interest to the ever- 
increasing army of telescope 
makers. I used the second 
formula given in ‘A.T.M.’ viz., 
three equal curves and a plane 
surface. Ellison states, 'The 
only snag is the plane surface.' 
I heartily corroborate his state¬ 
ment. The objective is 6^ 
inches clear aperture and has a 
7r>-inch focal length. 

“The telescope is equipped with 
a worm gear, universal joint, and 
extension rod that can be worked 
without taking the eye from the 
ocular. Setting circles and a 
diagonal eyepiece are also fitted. 
Total cost, not more than 70 
dollars. 

“I previously ground and fig¬ 
ured an eight-inch reflector which 
gave very satisfactory results. I al¬ 
so made a 5 >^-inch flat and a cou¬ 
ple of prisms, in order to gain 
experience. The refractor turned 
out much better than I expected.” 

Mr. Caley has obviously gone 
at this job right: after suitable 
preparatory experience of a prac- 



The Reverend Mr. William F. A. Ellison, 
telescope maker. Director of Armagh 
Observatory, Armagh, Northern Ireland 

previously used for other purposes. Henry 
Kaweeki of Chicago (no street address 
submitted), a high school student, has 
made the one shown at left, using as 
the objective what he describes as “a 
lens which was once a mirror of plano¬ 
convex type from which the silver and paint 
were removed.” The tube is three lengths 
of four-inch stove pipe and the eyepiece 
was taken from a microscope. Despite 
what some might regard as a doubtful type 
of objective, the maker states that he sees 
clearly Saturn’s rings and Jupiter’s moons, 
using 126 diameters magnification. “The 
chromatic aberration,” he writes, “is not 
as bad as may be expected.” He is now 
making a reflector. 

Fred Caley, 6122 Hawthorne Street, 

Left: Mr. Kaweeki’s synthetic refractor, 
and (right) the 5K*inch refractor made 
by Mr. Galey« from Ellison’s instructions 














Mafiih 


SCIENTIFIC AMERICAN 



A Strand of Yellow 


Aerial Wire 
Rope Tram¬ 
ways of Brod¬ 
erick Ac Hascom 
design are sav- 
Intt time and 
money for 
mines and in- 
du^lal plants 
al^ over this 
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Franklin W. Smith’s refractor 

tical nature—making mirrors, prisms and 
flats, all of which enlarges one’s resourceful¬ 
ness in optional work—he has tackled the 
more difficult objective lens job and 
succeeded. 

A SIMILAR approach to the objective 
lens has been made by Franklin W. 
Smith, 407 Scott Avenue, Glen Olden, 
Pennsylvania, whose telciscope is shown in 
the illustration reproduced above. 

'‘After Anishing my first reflecting tele¬ 
scope, which was described in your Janu¬ 
ary, 1927, iasue, I have made several small 
reflectors, and have recently completed a 
refractor/’ Mr. Smith writes. ‘The achro¬ 
matic objective has an aperture of three 
inches and a focal length of 60 inches. 
Great care was taken while polishing the 
convex surfaces of the crown glass to pre¬ 
vent wealing down the centers excessively; 
in this way» positive spherical aberration 
was avoided, and it was therefore possible 
to finish the figuring, which was controlled 
by Ellison’s ingenious ‘auto-collimation 
test,’ quickly and without difficulty, 

“The color correction and defining power 
of the telescope seem satisfactory; double 
stars such as alpha Geminorum, gamma 
VirginiSf and gamma Leonia are readily 
separated, even under the rather poor con¬ 
ditions of seeing which prevail here at 
certain times of the year. 

“Although it takes vastly more time and 
labor to make a refractor than to make a 
reflector of the same aperture, the actual 
work is really no more difficult, assuming, 
of course, that the worker has had sufficient 



In the vast industry of building, where prodigious loads arc handled with 
surprising ease and safety, wire ropes having one strand painted yellow arc 
seen with conspicuous frequency. 

Ibis is Yellow Strand, a super wire rope developed and made by the 
Biodcriek & Bascom Rope Co., pioneers in the wire rope industry of this 
country. 

Like manv other great Americans, it is of foreign extraction. Its steel is 
largely of Swedisli origin and is drawn into wire in the celebrated Sheffield 
district. But much of the machinery for its manufacture was designed by 
U8 and built in our own machine shop. 

Contractors and others rcauiring heavy-duty wire rope know thev make no 
mistake in specifying Yellow Strand. It has proved its stamma during 
many years. - * 

This company also makes wire rope in all the standard grades. 

Broderick & Bascom Rope Company 
St. Louis^ Missouri 

Etftern Offtra and ICorn/ioiMc: 68 WNahltigton Stroot, Now York. N. Y. 
Southmrn ff'arifhottsa: HouMtOn, TcXdS 

Wr ustarn Seal tie and Portland. Ore. FactorU$. St. lA>uiN and Seattle 

Manuf acturers of nothing hut wire rope for over half a century 
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Become an 
Expert Accountant 

The Profession That Pays 


Th« demand for skilled acountants—rnsn who 
roaOy know their unceasinfir. Biir 

corporations are in constant noed of expert counsel 
tn matters relating to Auditinjr. Cost Accounting. 
Business Law. Orsranisation. ManajramenL Finance. 
Men who prove their qualiftcations in this important 
branch of business are rapidly promoted to rtwpon- 
sible executive positions—iriven an opportunity to 
•am real salaries. The ranffe is from $8,000 to $16,006 
• year—even to hiffher incomeofiijrures. 



Other LaSalleOpportunitiesi 
LaSttfic opens tht* wuy to ttuccemt in i 
every Imixirtant field of business. If 
intcrcstca in one of the fields below, dieck and mail. 

□Btaslaess Management □ Law—Degree of LL.B. 
□Modem Baleamaashlp □Modem Bosinese Corre* 
□Traffic Management spondence 

□ Railway Station Mgmt □Stanography-Stenotypy 

B Railway AcfN>unttng □ Expert Bookkeeping 
Banking end PInaoee □€. P. A. Coaching 
□Commercial Law □Buelncss EngUeh 

□indnatrlal Maaagamant □Commercial Spaolek 
□ Modam Poramanahip □ Effective Speaking 
□Paraonnal Management DTelcirraphy 
□Credit and Cotlactlon Correapondaaes 
O Paper Salesman’s Training 


Present Position.. 



fit sn dectricsl tpecisUst. Gain quick succeit In this most 
fasdnsting and profitable field. Lcam at National in the 
center of tremendout electrical prciiocts ootdng more than 
$100AX},000.00 -> unlimited oppottunitiet now* 

Practical, intendve training by Nadonal’i job'cxperlenoe 
method in 6te9monthf. All technical cawntials included. 
School endorsed bv leaden In electrical Industry. You learn 
sU branches of electricity; radio. Million dollar imtitudoii} 
sH modem equipment aid training fscil* VHiMSMHn 
icies. Life scholarship. NoaneUmit Free 
employment service. Over 17i00Qsuccess* 
fill graduates. 23rd yw. M Ulustratod 
64-page catalag sent FREE wHie today. 


30S-EC, 4006 So. Ftgueron. Los Angslss. CaUf. 


experience to enable him readily to produce 
a zone-free optical surface. I found that it 
required over four times as much work to 
make the three-inch refractor as to make a 
five-inch reflector. Not only are there 
four surfaces to work instead of one, but at 
least three of the four curves are much 
deeper than the single curve of the re¬ 
flector. While rough grinding I soon came 
to the conclusion that the use of metal tools 
previously turned on the lathe to the proper 
radii would be a much more economical 
means of producing the deep curves neces¬ 
sary, since a glass tool grinds the edges as 
well as the center of a concave surface and 
the center as well as the edge of a convex, 
and much labor is needlessly expended. 

“The auto-collimation test is as simple 
to apply as the ordinary mirror test, as¬ 
suming of course that a flat the size of the 


lens is available, t prepared the flat by 
the method given on page 87 ^ ^Amateur 
Telescope Making.* 

“Since completing the three*inch re¬ 
fractor, I have been using it for obeerving 
variable stars. Under ordinary conditions 
of seeing it will show stars slightly fainter 
than magnitude 11. In this locality, the 
theoretical limit of a telescope can be 
reached on exceptionally good nights only. 
At least that has been my experience with 
the 10-inch Clark refractor of the Haver- 
ford College Observatory.** 

The fourth refractor shown is apparently 
one of the synthetic type. The photograph 
reached us without accompanying letter 
and bore on its back only the name of the 
sender, Mr. George E. Stephenson, Rooee- 
velt Avenue, Roosevelt, Long Island.— 
A.O./., Tel Ed, 


The Heavens in March 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 



NIGHT SKY; MARCH AND APRIL 


\>fERCURY is a morning star, rising a 
little before 6 a.m. during the early 
part of the month, but lost to the sunlight 
long before its close. Venus is an evening 
star and is coming out gradually from the 
twilight. By the end of the month she sets 
at 7.10 P.M. and is fairly conspicuous. Mars 
is a morning star rising between 5 and 
6:30 A.M. and is still far off and faint. On 
the first he is in conjunction with Mercury, 
the two planets being only half a degree 
apart. Jupiter is an evening star in 
Taurus, but is so far north that he remains 
in sight until after midnight. Saturn is a 
morning star, rising at 2:40 a.m. on the 
16th, and can be observed before daybreak, 
though <mly at a low altitude. Uranus Is 


an evening star too low in the west to be 
easily observed, but Neptune is just past 
oppo^tion and is visible telescopically al¬ 
most all night. On March 16th its R. A. 
will be lOh 16m, and its Decl. 11® 31' N. 

The moon is in her first quarter at 
11 P.M. on the 7th; full at 2 P.M. on the 
14th; in her last quarter at 10 PJA. on the 
21st; and new at 1 a.m. on the 80th. She 
is nearest the earth on the 12th and re¬ 
motest on the 24th. As she completes her 
orbit she passes through conjunction with 
Uranus on the 2nd, Jupiter on the 7th, 
Neptune on the 13th, Saturn on the 22nd, 
Mara on the 27th, Mercury on the 29th, 
Uranus again on tho 30th, and Venus on 
the 81st. 
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predably beyond a certain thickness, as is 
shown by the tost of a piece of aluminum 
foil 0.001 Inches thick: 


Time, Minutes 

Thickness, Inches 

16 

0.0017 

80 

0.0018 

60 

0.0020 

240 

0.0024 


Upon analysis, the coating on a 
foil was found to consist of Al^O*, 64.6 
percent; CaO, 6.76 percent; SO>, 10.7 per¬ 
cent; and water eypclled at 800 degrees, 
centigrade, 29 percent. The coating is 
always hydrated as formed, but the water 
may be removed by baking at 800 degrees, 
centigrade. 


Bdible Oil from Nut Shells 

P ECAN oil, described by chemists of the 
United States Department of Agri¬ 
culture as of very mild, agreeable, and 
characteristic flavor, is one of the latest 
additions to the long list of products 
manufactured from what were formerly 
farm wastes. 

Fine nut fragments accumulate at the 
pecan-shelling plants. Chemists have made 
experimental pressings of this waste and 
determined the properties and composition 
of the oil, which is of excellent quality 
and can be used for making salad dressings 
or other edible products. It is necessary 
to express the oil before the nut waste 
becomes rancid, as otherwise the oil would 
not he edible. 


Fuel Gas From Farm Waste 

pORNSTALK gas to light and heat 
^ cities was announced recently by the 
American Chemical Society. Ordinary 
sewage and plain cornstalks are allowed 
to decompose, forming the gas. I^om j 
these two wastes. University of Illinois | 
chemists are recovering large quantities of 
methane gas, usable for heating, operating 
autos In place of gasoline, and driving 
generators producing electricity. They 
also are recovering carbon dioxide which 
they propose to utilize by converting it 
into “dry ice.** 

The chemists believe they have an appa¬ 
ratus so simple that it can be installed by 
the farmer to make his family sewage turn 
his cornstalks into cheap cooking gas. It 
requires no machinery; bacteria from 
sewage do the necessary work. 

The author of the discovei^ is Dr. A. 
M. Buswell, Professor of Sanitary Chem¬ 
istry at Illinois, assisted by C. S. Boruff. 
Dr. Buswell said ‘*The material used is 
dried cornstalks after husking. The 
stalks are shredded with an ordinary shred¬ 
ding machine, boiled, soaked in water or 
soaked in Ume. 

'The apparatus is simply a small tank 
provided with a cover to collect gases. A 
farmer could produce enough gas to supply 
the needs of a family of four or five from 
the material which could be fermented 
from a gi^ tank eight feet in diameter and 
eight feet deep.” 

The authors estimated t^t a drde 
of com ^hd eight miles in diameter would 
enough oomstalks to meet the 
usuat ftts consumption of a dty of 80 , 1 ) 00 . 



Read the R. P. M. of any shaft or 
flywheel as handily as you rcjcl the 
time! Hold this Veeder-Root Speed 
Counter in one hand; your timepiece 
in the other. No stop-watch needed. 

Center the tip of the Counter against end 
of revolving shaft. Spindle then revolves 
freely. With your eye on your watch, note 
position of second-hand and press Counter 
against shaft. Clutch starts recording 
mechanism instantly. At end of minute, 
release pmsure and the count stops in¬ 
stantly. Exact R. P. M. is recorded. 


Another handy Counter to have with 
you:—the Veeder-Root Hand Tally. 
Counts one for each press of thumb 
level. Counts anything anywhere — 
more accurately than by headwork or 
crude pencil-marks. 

Here’s just the Counter for stockroom use, 
to record the number of bars or other units 
of stock on hand, of different sizes or 
specifications. Or the number of packages, 
boxes or balers in inventory. Or for count¬ 
ing parts or pieces in assemoling operations, 
as an aid to time and motion studies. 


Check-up motors,generators, engines, line 
shafting and machines which should run 
at specified R. P. M. for efficient perform¬ 
ance. Save horsepower, lost motion, low 
produaion-rate with 

%Ak-R2°T. 


this little Counter 
which costs $3.50 
(with 2 rubber tips). 
Qrcular for the asking. 


You can think of your own special uses 
for the Hand Tally -- more than wc can 
possibly name. Rut it’s hard to think of 
anything handier for 
a Five Dollar bill. 
Sent on receipt of 
price, or circular sent 
first if you say. 


INCORPORATtO 

Hartford. Conn. 


SXAR and PLANET EINDER 

aids the study of the heavens without a telescope. The only 
practical combination, star, planet and sun and moon map. 

$5.10 postpaid 

For Sale By Scientific American 
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bample ISox 

ContainuZSEICornaro 
Ciaart, « variety of all 
th«Six Sisea and ahapea wemnke. 

Real Joy smokai. Fine, amooth- 

amoking even burning and fragrant 
Blended with Havana filler and rolled 
in genuine imported Sumutra wrap- 
pera. Every cigar iaatrictly handmade 
byakilledcigar-makcraunderthemoat 

approved sanitary condition#. 

.Satitfaelion guaranteed. Smoke aa 
many as you like, all of them if you 
wish and If you do not agree that 
they are veorth double the price, we 
will refund your money in full. No 
auestions asked. No explanation 
necessary* You are the Judge. You 
cannot loae—we will not let you. 

How we do It. We import our own 
tobacco and sell our entire output 
direct to the consumer by mail for 
cash. No bad debta, bookkeeping ex¬ 
penses, no middleman's profits. That 
is why we can give you better quality 
for less money. 


_ Reguls 

^ $2.50. This special 

offer is made to acquaint 
you with the best 10c cigars 
you ever smoked. 



Our only salesman $i.25 for as 
cigsrs mailed direct from our factory, 
charges prepaid. References - Irving 
Trust Co., New York. 


'Tkia niecial offer taqfinm Mar. 30 tk 


MARVIN CICAfHO 
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Will you be farther ahead 
3 years from today? 

/^R will you have latfsed behind’ The<5e ques- 
^ tions are not asked idly, fot wt* olTer you 
opportunity, and assistance in secuimy: a better 
education. Columbia Univcrsily unhesitatingly 
asks such questions to stimulate thought and 
action, and to urge well directed study upon all 
intelligent people. 

Every one moves ahead or drops behind. 
Study never ends: learning never stops; mental 
training should be earned on throughout a 
vigorous, abundant life. 

Every year more peonle stinly at home in their 
leisure time. Inct eased earning capacity is the 
objective that many arc attaining But ■whether 
the attainment lie greater efficiency m hnsmess, 
or a more interesting social life, oi tlie real ]o\ 
of developing a more intelligent point of view, 
the studies that lead to these attainments aic 
available, wherever one lives, tin ouch Colnmhia 
Home Study Courses. The langc of subjects is 
wide. 


COLUMBIA 

UNIVERSITY 

Offers Home Study Coursesi of Col¬ 
lege Grade in the Following Subjecl^: 


Accounting 

Algebra 

American (Ti»vcinment 
American History 
Amei lean Liteiature 
Applied Grammar 
Astronomy 
Banking 

Biblical I.itcraturc 
Biology 
Botany 
Boy Scouting 
Business Adniinistra* 
tion 

Business English 
Business Law 
Business Mathcnmtics 
Business Oiganuation 
Chemistry 
Child Psychology 
Classics 
Composition 
Dramatic 
English 

Various Languages 
Lyric Poetry 
Contemporaiy Novel 
Drafting 
Drama 

Drawing and Painting 
Economies 

Economic Geography 
English 

English Littuatuic 
Essay Writing 
Euiopcan History 


File Insurance 
Ft ench 
Geometry 
Gei 111 in 
Gov CM iiment 
Grammar 
CiUM’k 
Hat mony 

High School Couises 
IllhtOl \ 

Inv estrm nts 
Italiaji 

Juvenih Story 
Wilting 
T.atin 

1 ihiaM Service 
Lit( I atnre . 

Maga7ine .Aiticlo 
VVi iting 
Mai keting 
Mathematics 
Personnel Administia- 
tion 

Philosoiihy 

Photoplay Composition 
Phvsics 
Psjdiologv 
PisychologA in Birsi- 
ness 

Ihiltlic Speaking 
Religion 

Stcietaiial Studies 
Shot t Story Wilting 
Sociology 
.Spanitih 

W'oiltl Liteiatnte, etc., 
etc 


]N this country we nie in th«> midst of an adult 
^education niovenunt. I'niviMsitv home study 
coui scs arc one ol the inipoi taut factois in this 
piogrcssive movement, for they ofTei expert 
giiidante nndci eilucators (inalified to direct. 
Our coutscs have been prepaicd by out in- 
Stt nctors to meet the special reiiuirements ot 
study at home. While all material essential to 
the full undet standing of each subject is cov¬ 
ered, elasticity is allowed to permit adaptation 
to individual needs. Everj'onc who eniolls for a 
Columbia course is person.illy taught by a mern- 
her of the l^mveisity teaching staff 

The University will send on lequest full in¬ 
formation about these home study courses. 

H/GH SCHOOL AND COLLEGE 
PREPARATORY COURSES 

COLUMBIA University Home Study Depart- 
ment has ptepared couiscs covering the 
equivalent of four years of Hi^i School Mudy. 
Tliis complete High School or College Prepara¬ 
tory training is available to those who can not 
undertake class room work. We shall be glad 
to send you our special bulletin on request. 


COLUMBIA UNIVERSITY, University Ex¬ 
tension—Horne Study Department, New York, 
N. Y. Please send me fvill infoimation about 
Columbia Univcisity Home Study Courses. I 
am inteieatcd in the following subject, 

Scien. Amer. 3 30 




Our Point of View 

Our Limitation Conference 
Delegates 

(Continued from page 189) 




Street and Number 


.State ... Occupation 


1928, and is the natural successor to Lowden 
as the representative of the mid-west agrar¬ 
ian movement. Mr. Dawes has a certain 
impatience for detail, and a small tendency 
to picturesque but inexact phraseology 
that somewhat impairs his large abilities. 
As ambassador to The Court of St. James, 
he plunged boldly into European diplomacy 
with which he had had no previous experi¬ 
ence, depending entirely upon his good 
intentions and his native ability; even his 
short experience at London must have 
taught him that international relations 
cannot be hastily adjusted nor treaties 
between great states compressed into 
friendly epigrams. 

Mr. Hugh Gibson, American Minister to 
Belgium, one of the youngest members of 
the delegation, a Californian by birth, 
graduated from the Ecole Libre des Sciences 
Politiques, Paris, and began his career in 
the diplomatic service in 1908. He served 
as Secretary of Legation at Brussels from 
1914 until our entrance into the World 
War. During the trying days of German 
occupation of Belgium he was Brand Whit¬ 
lock’s trusted assistant and greatly assisted 
Mr. Hoover in his work of Belgian relief. 
In company with the Spanish Ambassador, 
he made the final useless appeal to the 
German Governor General to reprieve 
Edith Cavell. 

He showed conspicuous ability as Chair¬ 
man of the American Delegation to the 
Conference for Limitation of Naval Arma¬ 
ment in 1927, in resisting British claims to 
a superiority in cruiser strength over our 
own navy. If the British public harbors 
any resentment to Mr. Gibson on this 
account it should recall that he as fearlessly 
faced the Germans in behalf of Nurse 
Cavell. Mr. Gibson brings to his task a 
fine mind ripened by long experience in 
world affairs. He knows too much of the 
horrors of war to be a militarist and knows 
too much of the ways of the world to 
weaken the defenses of his own country. 

M r. Dwight Whitney Morrow comes 
from West Virginia, was educated at 
Amherst withex-President Coolidge, studied 
law at Columbia and began the practice of 
law in New York City in 1899. He joined 
the firm of J. P. Morgan and Company in 
1914 where he remained until he resigned 
to become Ambassador to Mexico in 1927; 
he found time from his business affairs to 
serve on numerous charitable and welfare 
boards. 

Mr. Morrow has a talent for reconciling 
apparently irreconcilable ideas, and has 
shown great aptitude in finding a basis of 
agreement for people with divergent but 
not necessarily conflicting interests. He 
served during the war as Adviser to the 
Allied Maritime Transport Council. 

He first attracted the nation’s attention 
by his judicial conduct as Chairman of the 
President’s Aircraft Board in 1926 when, 
under his guidance, the board thoroughly 
explored the aviation situation in our 
country and laid out the comprehensive 
program of aviation development that is 
rapidly placing our country in the forefront 
of world aviation. 

In 192^ President Coolidge sent Mr. 



progress 


♦ ♦♦ 


BETTERMENT. That is the 
watchword of American prog¬ 
ress. As a nation we are not 
content to stand still. We 
want better foods, we want 
newer and better ways of 
doing things, labor-saving 
devices, short-cuts. We want 
more comforts and luxuries 
for our homes. We want bet¬ 
ter automobiles at lower 
costs. We want better houses, 
better stores, better means of 
transportation. We want to 
dress better and to play and 
enjoy ourselves more. 

Progress is reflected by the 
advertising found in die mag¬ 
azines. It is through adver¬ 
tising that we first learn of 
the newest in merchandise, 
the newest methods, the new¬ 
est of everything. Advertising 
is the sign of progress and 
often the source of it. 

Read the advertisements in 
this magazine. Study them. 
Profit by them. They will 
help you secure what you 
need and want for less money 
than you often expect to pay. 
Keep up with the advertisings 
and advertising will help you 
keep abreast of the times. 
For advertising supplies new 
ideas, new methods, and new 
inspirations to a work-a-day 
world. Advertising is not 
only the sign of progress— 
advertising is progress. 


Be progressive ... keep ] 
in touch with the 
advertisements in 
this magazine ... 
it wilt be well 
worth your 
while 
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Morrow to Moxioo as Ambassador to that 
ii!8U!7ectioii«*tor^^ 0 ^ where he made 
an almost instantaneous appSal to her 
proud peoi^e and gained their respect and 
almost their affection. He is no miracle 
worker and would be the first to disclaim 
some of the ooin]{ii|^entary statements 
made about his ^e$ts in Mexico, but it 
can be said in all moderation that he has 
^spelled much of the prejudice against our 
country previously current in Mexico. 
The cauB^ of unrest in Mexico are too 
deep-eeated to be ip^oved in two years 
and Mr. Morrow^s rejfiutation as Ambassa¬ 
dor will be longer lived if his remarkable 
work is not exaggerated by over-zealous 
friends, 

Mr. Morrow’s long business experience, 
his broad outlook, and his veritable genius 
for conciliation fit him for his new task. 
His previous services have brought him 
the respect of his countrymen and it is fair 
prophecy that at London he will again 
serve them well. 

\/f R. Charles Francis Adams, the great- 
great-grandson of John Adams, de¬ 
parted from Harvard in 1888 with his A. B. 
degree, but soon returned as Treasurer of 
the corporation, and the present flourishing 
state of Harvard’s finances attest his busi¬ 
ness ability. He is better known to his 
countrymen perhaps as the amateur skipper 
who sailed the Resolute to victory in the 
international races of 1920. Since his 
appointment as Secretary of the Navy he 
has diligently applied his fine understand¬ 
ing to the problems of the Navy Depart¬ 
ment. His love for the sea formed an 
immediate bond between him and the navy 
personnel. 

John Adams established the Navy De¬ 
partment in 1798; his son, John Quincy 
Adams, formulated the McSiroe Doctrine 
which is only as strong as the United 
States Navy; Charles Francis Adams, 
the son of John Quincy, during our Civil 
War vigorously reminded the British 
Government of its obligations as a neutral 
state; and now Charles Francis Adams 2nd 
returns to London to present his country’s 
reasons for a navy second to none. Cer¬ 
tainly the spirits of his sea-minded ances¬ 
tors will hover sympathetically over the 
latest member of the family to enter the 
lists as champion of his country’s rights on 
the ocean. * 

Senator David Aiken Reed is a product 
of Princeton and the University of Pitts¬ 
burgh. He commenced his career by prao- 
ticing law in Pittsburgh in 1903. The 
World War interrupted his legal work and I 
he went to France as a Major in the 311th 
Field Artillery. His service overseas 
earned him our own Distinguished Service 
Medal and caused the French Government 
to make him a Chevalier of the Legion of 
, Honor. 

Senator Reed for two years has been 
Pennsylvania’s sole representative in the 
Upper House, and although a comparative 
new-oomer, he has ably carried the added 
responsibility. He has an aggressive per¬ 
sonality and when he raises his long form 
from hts seat in the Senate the listener is 
sure to hear some unqualified statement. 
His Princeton training makes him abhor a 
Mleclim fiid amid the bustle of affairs he 
is ndt tosy to call the Senate’s atten¬ 
tion to the faulty construction of a sen¬ 
tence. Is a leading member of the 
Military ASairs Committee and has shown 
umvdiil (ntarest in questions of national 
ixkffuence among hie col- 
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Complete Machine Shop: 16 in. 
Tool-Room Lathe, Van Norman Du¬ 
plex Miller, Cylindrical & Surface 
Grinders, 3 ft. Planer, •Die-Casting 
Machine', etc. Ideal for Development 
Work and Start in Manufacturing. 
House 5 rooms pleastant location, gar¬ 
den, 2 lots rapidly rising real estate 
values. Immediate sale price $20,000. 
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What is Starting? 

Why should all th« great industries now be offer¬ 
ing new knowledge, new hints, new help, new facts, 
—to workers In othtr Industries? 

Not just to spedallsts and executives, but to 
workers in all ranks,—men who think as they work, 
and whose thinking has produced, in the past, so 
many advantages great and small, for their employ- 
eis, and for consumers. 


What’s thit About 
Fact-Sheets of Industry? 

What is in It for the employes and executives who 
get them? What’s in it for the companies they work 
for? What is in it for ME? 

What arc these big national industries getting out 
of it? What has it got to do with faster improve- 
ments in business, in industry, and in the circuit ol 
general prosperity? Or with the new direction tlmt 
industrim thought is taking? 


See for Yourself. Send Name. 


It costs you nothing. If you work on any product 
that is used by concerns that serve the pubhe, or 
used in businesses or homes; for utility, beauty or 
luxury, the first of the Kart-Sheets of Industry will 
start you thinking; perhaps amaze you. 

There is no obligation. Just state name, address, 
kind of work you do, company’s name and products, 
and if request is for self. Save this; don't trust to 
find it again. Edition now in preparation is limited. 
BO write at once. Address: Fact-Sheets of Industry, 
Dept. E-3, N. V. F. Co., Wilmington, Del. 

S « 4* 


Offer is by NATIONAL VULCANIZED FIBRE 
COMPANY; its Divisions and Associated Indus¬ 
tries. Special working methods; special Phenolites, 
“lighter” Bakclites; parts, materials and ways, 
Material Handling equipment; etc.; 
besides Vulcanized Fibre. Serving 
America’s industries, from Smallest 
to Greatest 


NVF 




STANDARD 
STOCK GEARS 


are carried in stock by distrib¬ 
utors in the principal cities for 
ImmedUt* D«liv«ry« 

Get your copy of BOND 
Stock Gear Catalog No. 54-S 
listing a large number of sizes 
which offer a wide choice of 
latio. 

617 ARCH ST., 



PHILADELPHIA, PENNA. 


“Wonder” Cold Pip. .nd Tubinc B.nd.r. 
Do Not Crack, Flatten or Crimp the Pipa 

SUntJard ol lb. World 
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14 SitM of MoahlDM , 
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4>inch pipe ... . . . 35 cte 

t)-inrli pjpo.If! ^ 

H-inrii pip. . . . . . SI 00 

American Pipe Bending 
Machine Co. 

^ . 32 Pearl SL Boston, Mess. 

bauu for Gawitaroa 




GEARS 

In Stock—ImmiNliBtB Ddhrery 

0«ar«. apeaU reducera, •proekaia. thruat baor- 
Inica, Sexible eoupllnga, pullay^ ete A ram- 
uleto liuo ia norried in our Chirafeo rtook. 
Oan alao qnotr on ainvial K*>iir«i ol anv kind. 
Baud UB your l>lu« prlutM and inquifiea 

Write for Coteiog No. ZO 

CHICAGO GEAR WORKS 
7(9-763 W. JsckieB Blvd., CHICAGO, HI. 
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Mew IIANeilt Models oow rwady for dathrary 
dlr^ from our fae^y. AalimtaAfma nawprtoee 
and taran. Do not buy untlt you sat thorn. 


RIDCII AaiNTS WANTtD to rlda and axhihit 
aainpla. Sava bit maoay. Many modola. atyloa. 
ammo — wbaala. lantta, bom. a^pmant at 
I Aa(r umttalprtocM. usy Paymer‘~ 
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today' 
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WANTED MEN 
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leagu€s, both Republican and Democrat, 
will be of great assistance to President 
Hoover in getting the Senate’s approval to 
a limitation pact. 

Senator Joseph T. Robinson, Dem^ 
cratic leader in the Senate and Democratic 
candidate for Vice President in 1928, repre¬ 
sented the 6th District of Arkansas in the 
House from 1903 to 1913; was elected 
Governor of Arkansas in January, 1913; 
and during the same month was sent by 
his state to the Senate where he still con¬ 
tinues to serve. 

Senator Robinson became generally 
known to his countrymen as a virile cam¬ 
paigner when he swung ’round the circle 
during the 1928 campaign. His selection 
as a delegate reminds the world that domes¬ 
tic politics in the United States ceases at 
the water’s edge and assures the Demo¬ 
cratic party that the Administration is not 
seeking to monopolize any prestige it may 
actiuire in its conduct of foreign affairs. 

If Senator Robinson approves of a naval 
pact he will be of much assistance to Mr. 
Hoover in getting it approved by the 
Senate; if he does not, as minority leader 
he can almost certainly prevent its accept¬ 
ance by the Senate, so he wields a greater 
power than any other delegate. 

R ear Admiral Hilary P. Jones, Retired, 

• entered the navy as a Midshipman 
from Virginia in 1880. He has served in 
all the grades from Midshipman to Ad¬ 
miral, having commanded the United 
States Fleet with temporary rank of Ad¬ 
miral, 1921-'! 922. During the World 
War he commanded a division of the 
Cruiser and Transport Service. Despite 
his services on the active list as Vice 
Admiral and Admiral, in accordance with 
the provisions of an ungenerous naval law 
he retired as a Rear Admiral in 1927. 

Rear Admiral Jones has been again 
recalled to active duty as a naval adviser 
largely because of his familiarity with the 
entire question of limitation of naval arma¬ 
ment—he attended the 1927 Conference 
for Limitation of Naval Armament at 
Geneva, as a delegate. He brings to this 
problem a knowledge of naval matters and 
world affairs, and although he may he 
relied upon stoutly to defend American 
interests, he is no saber-rattling chauvinist 
and knows enough of war to prefer peace. 

Admiral William V. Pratt, Commander- 
in-Chief of the United States Fleet, knows I 
from the very latest fleet maneuvers the 
needs of our navy for cruisers. Like Ad¬ 
miral Jones, he has served in all the naval 
grades. During the World War he served 
as Assistant Chief of Naval Operations, 
and during Admiral Benson's inspection 
trip to Europe, Admiral Pratt acted as 
Chief of Naval Operations although only a 
Captain in rank. He had previously 
graduated from the War College and there¬ 
fore brought to his position a theoretical 
knowledge of modern war that stood him 
in good stead. He acted in an advisory 
capacity to the American delegates in the! 
Disarmament Conference of 1921 that 
scrapped American battleships. 

Since the war he has been President of 
the Naval War College, Commander-in- 
Chief of the Battle Fleet, and is now 
Commander-in-Chief of the United States 
Fleet. 

Rear Admiral William Adger Moffett, 
Chief of the Bureau of Aeronautics, has had 
many thrilling moments in* the air but he 
probably got his greatest thrill on April 22, 
1914, when he steamed into the inner 


Maf nIfisMi SaS 

uLffi’XtSwrMraKsinfiftpE 

At last s hith powered tnicrotoone Is 
within the means of all who wish to 
study, observe imd experiment with the 
vMt world of mlnuM objects In vlslbto to 
tSioaJndtjft* Sudlfim It Is. as well as 
•ducsuonsl. No 
^hnicai tmus- 
tng required, yst 
bundredsoCsden- 
ttltas^ teachm 
are wAag thb In¬ 
strument. GIvm 
miormoue mafoL 
ficstlon and, per¬ 
fect deffnitlcm. 
9et^ tl.OO for 
complete outfit. 
Send for descrip¬ 
tive literature. 

ROAT 4k UOHMAN 

m MIHmi, Pm. 




CHEMISTS 

Catalog illustrating 2500 Chemist’s 
Supplies, 5000 Chemicals, Min¬ 
erals, Drugs, etc., and listing 1000 
J^ientific Hooks .sent for 50c. Glass 
Still, as illus. cap. of flask 1 Qt. 
complete $8. 

LABORATORY MATBRIALB CO. 
SS7EMt71ttStiM«t, Chicago. 



WANT H nrw himlnMis 
profeswlon of 
with all the 
cun attend 

b*com« a foot cor- 
rpctloniat, and in a few weekn earn bin income in service fees — 
tiol incdiciil nor rhiroi»ody -easy terms for home troininu, no 
further capital needed, no goods to buy, no agency. Address 

Stephenson Laboratory, 23 Back Bay, Boston, Mass. 


your own, 
trade you 
to f Then 


DO YOU 


KINKADE GARDEN TRACTOR 


and Power Lawn mower 

t Practical, Proven Pow'or Cultivator for 
;nrdeners« Suburbanites, 1 nickers, 
•lorists. Nurserymen, Fruit Growers. 

M*w Lew Prices—Easy Tarms. 

American Farm Machina Co. 

1 057 33rd Av. SE, Mlnnaapolis, Minn. 




WHY NOT 

* V a a a l a Inwctn" I buy hundred, of 

tinda of oolleeUoni. Some worth SI S6 onoh. SUmIs 
" — - '--‘-joUont, pictures,.prloe-UW. 


Send 10 


(no sUmo.) for my 


'airs? 



TRY OUR 

BOOK 

SERVICE 


SCIENTIFIC 

AMERICAN 





_ W • Wartd's 

hast makes— 
UntewMd, Rsmtoktes* 

SEND NO MONBY 


IntMwUsmliypMWMMr CiMlb.Eit.*UI?1B&ai 










March 1930 


SCIENTIFIC AMERICAN 


349 


Jn Setectin^j 
.a suitable, 
iMOTORi 

The motor In your product {mi 
bot may mean the dillerence be- 


mean the dillerence be¬ 
tween general acceptance by 
ueere or failure. The motor 
must be designed correctly, 
backed by experience, and made 
Jor Its particular function. 

Signal Fractional Horsepower Motors 
will meet your requirements . . • 
be designed for your product. Send 
us your specifications. Our recommen¬ 
dations are part of our service. 

SIGNAL ELECTRIC MFG. CO. 

1906 Broadway, Menominee, Michigan 


m 




Deafness 

What rca(Hn>?-glasses are to weak or tirc<l 
cyt-s. a scientiiic dectric hcaniiR-aid is to 
ears that hear faintly. Sounds that seem 
far away are amplified and brought to the 
ear with satisfying volume. For occasional 
or regular use, the hard of hearing will 
find comfort and satisfaction in 
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PHONAK, the articulate hearing-aid, is 
the result of more than 12 years of devel¬ 
opment work, and employs electric prin¬ 
ciples new to bearing-aids. The result is 
an exact reproduction of the original 
sounds—words or music, without distor¬ 
tion-clear, quiet, natural, and with ample 
volume. 

PHONAK agents will gladly demonstrate 
the different models. Then if you wish, a 
ten day trial in your own home can easily 
be arranged without cost. If there is no 
PHONAK Agent near you wc will be 
glad to show and demonstrate PHONAK 
in our consultation rooms or arrange for 
trial by mail. Write The French Electric 
Co., Inc,, George Barton French Presi¬ 
dent, 654 Mfeidison Ave., New York, N, Y. 


harbor of Vera Cruz with the light cruiser 
Chester and by her destructive fire on 
the buildings sheltering Mexican snipers, 
opened the way for the American landing 
force. His prompt action and conspicuous 
initiative on that occasion saved the lives 
of many American sailors. 

In an unusual sense, Admiral Moffett is 
Chief of Aeronautics, for the office was 
almost created for him and he has been 
the sole incumbent since its establishment 
in 1921. Caught on shore during the 
World War, he threw his enormous energy 
into the task of expanding the Great Lakes 
Training Station into the largest naval 
training station in the world. He accom¬ 
panied Commander Lansdowne on the 
transcontinental flight of the Shevandoah, 
and is an enthusiastic believer in both 
heavier and lighter than air craft. His 
presence among the advisers should insure 
that the interests of naval aviation will 
not be forgotten in any limitation agree¬ 
ment. 

Rear Admiral Joel P. R. Pringle is at 
present President of the Naval War Col¬ 
lege at Newport. During the World War 
he was Chief of Staff for the American 
destroyers based on Queenstown and as 
the senior American naval oflicer present 
at Queenstown, was in virtual command 
of the American forces serving at that 
important station. 

Admiral Pringle maintained most cordial 
relations with Admiral Sir Lewis Bayly, 
British Commander-in-Chief in Ireland, 
and in consequence there was a unity of 
action between British and American naval 
forces rarely found among allied forces. 
Since the war, Admiral Pringle has served 
at sea in command of the baltk'ship 
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Idaho and as Chief of Stafl’ of the Battle 
Fleet. 

Rear Admiral Harry E. Yarncll is Chief 
of the Bureau of Engineering and as such 
is intimately acquainted with the most 
recent developments in marine engineer¬ 
ing. His knowledge will be most useful to 
the board in considering the relative values 
of cruisers. 

During the World War he commanded 
the Nashville, but was soon summoned to 
London by Admiral Sims to serve on the 
War Plans Committee. 

After the war he went into naval aviation 
and is still a qualified aviation observer. 
He commanded the Aircraft Squadrons, 
Scouting Fleet, in 1924-25, and in 1928 
commissioned, and later commanded, our 
latest aircraft carrier, the Saraloga. He 
is a War College graduate and has also 
served on its staff, and as a member of the 
War Plans Division, in Naval Operations. 
Throughout his career, Rear Admiral 
Yarnell has been noted for his sound 
judgment. 

R ear Admiral Arthur J. Hepburn is the 
^ youngest Admiral in the Navy. At 
present he is Chief of Staff for Admiral 
Pratt, Commander-in-Chief of the United 
States Fleet, and brings to the Conference 
a thorough knowledge of the operating 
needs of our fleet. During the World War | 
he organized and commanded the American 
submarine chasers operating in Ireland, 
and subsequently served as Director of 
Naval Intelligence. His sea experience in 
the United States Fleet has been unusually 
extensive, for he commanded our largest 
superdreadnaught, the West Virginia, then 
served as Chief-of-Staff, Battleship Divi¬ 
sions and of the Battle Fleet, before be¬ 
coming Chief-of-Staff, United States Fleet. 
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Our Choice of Recent Books 


Practical Radio Construction and 
Repairing 

By J. A. Moyer and J. F. Wostrel 

T he second edition of this most useful and popular 
book which has had such a large sale. It takes 
up in detail the application of vacuum tubes operating 
with A. C. dynamic speakers and the influence of 
power tubes on the greater flexibility of control of 
sound volume, bringing the art completely up to 
date. A splendid comprehendible work. 348 pages, 
163 flgures and index. $2.65 postpaid 

Automotive Mechanic’s Handbook 

By C. r. Schaefer 

A NEAT little book of 310 pages packed full of all 
sorts of useful information on how to test for 
troubles, how best to maintain, and just what is the 
mechanism of the various hidden parts. Extensive 
charts and 152 illustrations all combine to make 
this one of the most useful helps for the individual 
car owner that we have seen. $4.15 postpaid 

All the World’s Aircraft 

I N four parts. I. Detailed descriptions of the 
flying services of all nations and the developments 
during the previous year in civil aviation. II. Modem 
airplanes of all nations illustrated by photographs 
and scale drawings with complete specifications. 
III. Aero Engines, covering Part II. IV. Airships 
of all nations. The most complete record published. 

$13.00 postpaid 

A Narrative History of Aviation 

By John Goldstrom 

J UST such a book as this has been needed for it 
tells the story from ancient myth through to the 
pioneers, to whom it devotes appropriate space. 
Record flights, circumnavigation, polar flights, women 
in aviation, and recent progress are all covered in 
admirable presentation, making the whole a splendid 
reference. A very complete bibliography is an 
invaluable feature. $4.20 postpaid 

Eos or the Wider Aspects of Cosmogony 

By J. H. Jeans. F.R.S. 

ANOTHER of the famous little books of the 
I\ “Today and Tomorrow” series in which the 
more imaginative aspects of science have so success¬ 
fully been set forth. Anything written by the noted 
cosmologist Jeans makes fascinating reading and this 
is no exception. The subject is the whole Universe 
and the object is to provoke thought. 

$1.10 postpaid 


Discoveries and Inventions of the 
Twentieth Century 

By Edward Cressy 

A THIRD revised and enlarged edition which 
confines its scope largely to English and foreign 
development. Along this line it will be found to be 
quite inclusive and fit in well with the other works 
on the same subject which are as distinctively Amer¬ 
ican. It should have a place in every mginemng 
and research library. $4.50 postpaid 

A History of Modem Times 

By D. M. Ketelbey 

F rom ITSO to the present day the cause of human 
progre.ss and activity with the fundamental facts 
and tendencies are weighed with dramatic energy 
and picturesque color. This book, with numerous 
maps, will appeal to the general reader as well as to 
students of history. 623 pages, including an ex¬ 
tensive index. $4.00 po.stpaid 

Crime in Ink 

By Claire Carvalho and Boyden Sparkes 

S tories of some of the most interesting and 
important cases which were solved by the famous 
handwriting expert, David N. Carvalho. Intense 
tales of distinctive detective work by the man who 
first convinced a jury by a diagnosis drawn from 
a study of the handwriting of the accused, the de¬ 
ductions and reasoning being based on the results 
of tremendous application and study in many branches 
of .science. As interesting a series of short stories 
as one could wish for. $2.65 postpaid 

The Five-Day Week in Manufacturing 
Industries 

T his study records practical experiences of Amer¬ 
ican manufacturers with the five-day week 
program. It is conclusive only as it represents the 
data from the 270 manufacturing plants using the 
five-day week; which plants operate with only 
2.6 percent of the total wa^ earners of the country 
and 80 percent of these are in the plants of the Ford 
Motor Company. It is a careful summary without 
comment or opinion. $1.65 postpaid 

Weather and Why 

By Capt. 1. E. Elm, A.C.R., V.S.A. (Retd.) 

COMPILATION of notes from actual experience 
that have proved helpful in presenting the study 
of the weather to those who are interest^ from the 
practical side of aeronautics. It is the non-technical 
presentation of a layman who has successfully appUed 
the principles of meteorology in piloting a plane. 

^.66pas4>aM 











March 1930 


SCIENTIFIC AMERICAN 


251 


FiM'ests and Mankind 

By C. L. Pack and T. GHl 

F rom an intimate knowledge and hearty support 
of forestry the authors reveal the historical, 
technical, economic, and social importance of this 
great subject, presenting in most readable form the 
story of the life of trees and forests, their service 
to human welfare and progress, and the advance of 
the forestry movement in this copntry. 24 illus¬ 
trations, 250 pages. $3.15 postpaid 

The Passing of Normalcy 

By Charles W. Wood 

I F you want to get a keen, fearless analysis of 
present day life, you will find it here and though 
you may not want to agree with the author in some 
of his diagnosis, you will be compelled to concede 
the facts up)on which he bases it. A thought-pro¬ 
voking, well-written study which is bound to interest 
discriminating readers. $3.15 postpaid 

Valuable Extinct Securities 

By R. M. Smythe 

T TNIQUE in its conception and subject matter, 
^ this work, the result of 40 years experience, 
details over 1500 extinct securities of good value, 
unclaimed state and federal money, unforeclosed 
bonds of railroads, corporations and states that have 
changed their titles by consolidation or purchase. 
A most invaluable reference for banks, brokers, 
et cetera—any and all who deal in or have occasion 
to pass on securities of all kinds. $8.20 postpaid 

The Modelmaker, Vol. 6 

W- Edmunds Spon, Editor 

HESE are the bound numbers for 1929 of the 
very interesting and valuable little magazine 
of the same name. Almost every conceivable 
model is described with diagrams and dimensions 
clearly showing the construction. Amateur and 
professional alike will want this book for their library. 

$2.20 postpaid 

My Tropical Air Castle 

By F. M, Chapman, 

Curator Birds, Am. Museum Natl. History 

ILD life and living on Barro Colorado, the 
little island in the Panama Canal, told with 
all the sincerity and vividness of an authority imbued 
with his subject. Probably a wider variety of wild 
life is present on this island than in any region of the 
same size anywhere in the world. You will be carried 
along from chapter to chapter almost without real¬ 
izing the scientific importance of the material, so 
interestingly is it told. Profusely illustrated. 

$5.20 postpaid 


Nature Narratives 

By Austin H. Clark, U. S. Natl, Museum 

F ifty stories based on commonplace facts con¬ 
cerning the animals and plants we see everywhere 
about us. Yet proper interpretation will reveal 
wonders and oddities little gues^ by one not versed 
in the meaning and application of these facts. You 
will want to read this book at one sitting. 

$1.10 postpaid 

1930 Annualog 

HE fifth of this series of annuals has somewhat 
fewer illustrations than those in past years in 
order to encompass more text within the allotted 
format. Thus 150 subjects are covered in 2.52 pages; 
an increase of over 15 percent. The record of .scien¬ 
tific accomplLshment during the year and the useful 
information that has been accumulated makes this 
little volume a valuable addition to the reference 
library. $1.50 postpaid 

Janes Fighting Ships 

ACH year this standard work seems to be a little 
better and more complete than the last issue. 
Silhouettes, photographs of the various important 
types, (i(x;k plans showing gun emplacement, armor, 
and complete data of each ship, give the last word 
in details. The whole work is splendidly presented. 

$13.00 postpaid 

Cost Accounting and Office Equipment 

By W. J. Graham, Dep. Commerce and Administration 
Univ. Chicago 

B ased upon an assumed knowledge of the general 
principles of accounting, the student may acquire 
from this book a working knowledge, while it makes 
available for the executive or accountant an up-to- 
date, compact manual of the most important of the 
office appliances and devices now in use. 

$2.10 postpaid 

The True Story of Bemarr Macfadden 

By Fulton Oursler 

Y OU may start this story with as much prejudice 
as did this reviewer, but if you read it with an 
open mind and a judicial attitude you will be com¬ 
pelled to admit that there is infinitely more to this 
man’s life than the average person could possibly 
suspect. Years ago he started a crusade for clean 
and healthful living, but he went to extremes—a fact 
that beclouded judgment as to the worth of the main 
principles for which he fought. Yet he has lived to 
see acknowledged by modem medicine, many of the 
opinions for which he was mo.st severely criticized. 
Simple justice demands that one read this book, even 
with the entire possibility that this review will not 
be confirmed. In any case it records a career of 
phenomenal success in the publishing field. 

$2.65 postpaid 
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Commercial Property News 

Facts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 


Rights to Fruit Spray Removal 
Process Contested 

OIGHTS to a process of vital interest 
to the fruit industry of the country, 
claimed by the Department of Agriculture 
and the California firm of Brogden and 
Trowbridge, are involved in litigation now 
pending in the Patent Office. According 
to the claims made by the Department of 
Agriculture, the process using a dilute 
solution of acids or alkalis in removal of 
spray residue from fruits and vegetables 
was conceived and put into practice by 
employees of the Department. However, 
application for patent submitted by the 
Department in the name of Arthur M. 
Henry, government chemist, was declared 
by the Patent Office to be in interference 
with the application of Brogden and Trow¬ 
bridge. 

The process has been extremely useful 
in preparing fruit for market, and has been 
in almost constant use in various fruit- 
producing regions since 1925. It has been 
stated publicly by the Department of Agri¬ 
culture that if the Henry application is 
granted, it will be dedicated to the service 
of the public and may be used by anyone 
without royalty charges or other costs. 
Mr. Henry is a chemist of the Philadelphia 
station of the Food, Drug, and Insecticide 
Administration of the Department of Agri¬ 
culture. 


In such event it should be both copyright- 
able and patentable.** 

However, it also was pointed out, such a 
situation does not arise on the facts of the 
present case, when there seems no room for 
distinction in design. Section seven of the 
copyright act provides: “That no copy¬ 
right shall subsist in the original text of 
any work which is in the public domain.'* 
The defendant had done no more than 
photograph the device in question, which 
it had a full right to do, because the subject 
matter of the patent had become public 
property, _ 

Patent Sustained for Combination 
of Pantograph and Blow Torch 
ECIDING on the validity of the 
Worthy C. Bucknam patent (Number 
1069329) covering the combination of a 
cutting torch with a pantograph by which 
the torch is guided, the District Court for 
the Northern District of Ohio has ruled the 
Bucknam claims valid and infringed. The 
case in suit was instituted by the Air Re¬ 
duction Company, Inc., against the White 
Tool and Supply Company. In the de¬ 
cision of the Court, it was noted that the 
patentability of the combination was sub¬ 
stantiated by the fact that the devices of 
the plaintiff based on this invention have 
gone into wide use, supplanting earlier 
devices and methods. 


with precision and regularity over the 
same course, and cut the metal cleanly, 
with astonishing accuracy, and exactly in 
conformity to the pattern.** 

The prior art had associated the panto¬ 
graph with various devices, such as a 
pyrograph for burning designs on wood, 
sewing machines for placing stitches in 
designs on cloth, and electric welding ap¬ 
paratus. However, the Court held, it was 
new and patentable to combine a panto¬ 
graph with an oxygen blow torch for cut¬ 
ting metal along various lines to leave a 
smooth edge. The arts are so remote, and 
the construction so different and altered, 
that invention was involved in the trans¬ 
position, mere double use not being in¬ 
volved. 

It also was held by the Court, with re¬ 
spect to the defense of double patent, that 
where two patents issue the same day, 
there is no presumption that the lower 
number is the prior patent. In such 
instances the higher number will not be 
held void for double patenting even if the 
lower number accidentally contains a claim 
similar to those of the higher number. 
This notation referred to Patent Number 
1069271, issued the same day as the other 
Bucknam patent noted above. In the 
trial, the plaintiff relied solely on certain 
claims of Patent Number 1059829, cover¬ 
ing, in effect, the same invention. 


Copyright Denied Because of 
Disclosure in Patent 

W HEN an inventor has applied for and 
obtained a patent on a certain model 
or relief diagram, he cannot extend his 
monopoly by taking out a copyright on 
what he has already diagramatically dis¬ 
closed, according to the Circuit Court of 
Appeals for the Second Circuit. In the 
case of Alfred Korzybski vr Underwood 
and Underwood, Inc,, it was found that 
Korzybski had made a full disclosure of 
his invention in his patent application. 
Later he sought to obtain a copyright on 
the design involved, with no substantial 
distinction between the disclosure of the 
patent and the design of the copyright, 
add no real question of merit of a particular 
design as compared with the drawings of 
the patent. 

Quoting from Weil on copyrights, the 
Court said: “While in doubtful cases the 
Court will bold that presumably the fact 
that a given work is patentable is ground 



CourtMy Air lUdntttkm CoapNnr 

Cutdfig a locomotive side rod with an oxygraph, one of the numerous Indus¬ 
trial applications of W. C. Bucknam*8 combined pantograph and blow torch 


for holding it is not copyrightable and vice 
versa, it seems that there is no rule of law 
nor is there any consideration of public 
policy, which will prevent the issuance of 
both a copyright and a patent to cover the 
same work in its different aspects in a 
proper case. ... A novel household uten¬ 
sil may be modeled by a great sculptor. 
Its form may be artistic in the highest 
degree, its machinery may show the qual¬ 
ities necessary to patentability, its use 
may be purely utilitarian and it may be so 
constructed as to be one inseparable unit. 


In the description of the invention, the 
Court said: ‘‘Bucknam devised a panto¬ 
graph frame pivoted to a post at one comer 
of the parallelogram; one of the arms car¬ 
ried a torch or blow pipe with the noai^e 
pointed down to the surface of the metal 
to be cut; and to the end of an extension 
of another of the arms was attached a 
swiveled roll tracer, which, being set in 
motion either by hand crank or electric 
motor, traveled over the lines of any pat¬ 
tern or blue print that might be put under 
it, and so moving, caused the torch to move 


By means of the pantograph attachment, 
cutting by means of a blow torch has been 
improved materially. This apparatus has 
gone into widespread commercial use, to 
meet the need for cutting shapes from 
steel plates and billets according to draw¬ 
ings or templates. Large and small devices 
based on this principle are made and sold 
by the plaintiff, holder of the Bucknam pat¬ 
ents and others of similar nature. 

This apparatus, in both sizes, consists 
of an oxy-acetylene catting toroh me¬ 
chanically supported on a pimtofraphi 
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actuated by a tracing wheel driven by a 
small electric motor. The tracing wheel 
may be guided by hand over the lines of a 
drawing* or it can be guided automatically 
by means of a metal template. Metal up 
to 20 inches in thickness is cut by this 
means into any desired shape or design. 
In the smaller apparatus, the torch oper¬ 
ates on a one-to-two ratio with the tracing 
wheel, following the movements of the 
tracer on a reduced scale. The larger 
apparatus cuts an exact reproduction of 
the path traversed by the tracing wheel, 
thus producing the large cutting area neces¬ 
sary for locomotive, forge, boiler, tank, and 
heavy machine-shop work. 


Advertisement Admitted as Evidence 

VI^HILE advertisement is not proof of 
▼ ▼ trademark use, it is evidence of con¬ 
templated use and is entitled to weight with 
other testimony of use, in the opinion of the 
First Assistant Commissioner of Patents. 
This decision was made in ruling that the 
trademark “Primfit” is deceptively similar 
to “Trimfit,** both marks being used as des¬ 
ignations for hosiery. 

Considering it obvious that the marks 
were so similar in sound and appearance as 
to cause confusion if both products were to 
appear in the same market, the only point 
to be decided was whether the holder of the 
first registered mark, ‘Trimfit,” had proved 
prior adoption and use. Unsigned copies 
of typewritten statements, not properly 
identified, were not considered proper evi¬ 
dence showing that the mark was in use. 
No explanation was offered as to why the 
originals were not produced. 

A page said to be a copy of an advertise¬ 
ment of his firm was offered by the witness, 
showing that in the February 1923 edition 
of the Hosiery Retailer use had been made 
of the ‘Trimfit*' trademark for advertising 
purposes. The Commissioner held it obvi¬ 
ous that the company would not insert in a 
publication an advertisement of that type 
unless the company were intending or in a 
position to offer its goods under the trade¬ 
mark. Additional proof of prior use of the 
mark was presented in testimony showing 
orders for labels and their printing and 
delivery with copies of orders, and samples 
of hosiery bearing the trademark. The 
conflicting mark was ordered cancelled. 


Contributory Infringement of 
Process Patents 

HE Circuit Court of Appeals for the 
Second Circuit, in Novadel Process 
Corporation vs J. P. Meyer and Company, 
has recently decided an interesting case 
involving the infringement of a process 
patent by one who sells the ingredients for 
use by the purchaser in performing a proc¬ 
ess of bleaching flour. The patent sued on 
was what is known as a '^process patent,*’ 
that is to say, one covering a step or a 
series of steps whereby materials and 
things are changed either physically or in 
their chemical characteristics, producing a 
new article of manufacture. 

The particular process involved in the 
suit consisted in adding certain chemicals 
to flour for the purpose of bleaching the 
flour. No one can infringe such a patent 
who does not actually perform the process 
or assist another in performing it. A proc¬ 
ess for manufacturings soap or preserves, 
or for bleaching flour would not be in^ 
fringed by one who sold soap, preserves, 


and flour prepared and treated by a pat¬ 
ented process if the seller had not actually 
performed the process whereby the prod¬ 
ucts were produced. 

In this case, both parties sold under 
certain trademarks the chemicals which 
when added to flour constituted the pat¬ 
ented process. The owner of the process 
patent not only had the right to carry out 
the process of bleaching flour, but also the 
right to sell the required chemicals to 
millers to enable them to carry out the 
bleaching process. 

While the infringer does not appear to 
have been engaged in performing the 
blsiching process, the Court ruled it never¬ 
theless sold to millers the necessary chemi¬ 
cals—substantially those chemicals em¬ 
ployed in the patented process. In so 
doing, the defendant knew that the millers 
were to use the chemicals in bleaching 
flour, and intended and directed that the 
chemicals should be so used, instructing 
the millers how to use them. 

The millers, using the chemicals pur¬ 
chased from the defendant, performed the 
patented process and thereby infringed the 
plaintiff’s patent. As the defendant had 
instigated such infringing acts, even though 
it had not itself performed the infringing 
process, the court held that it was a con¬ 
tributory infringer. The defendant was 
enjoined from selling its chemicals when 
knowing that they would be used in a 
process which infringed the plaintiff’s 
patent. 


Infringiement of Registered Trade¬ 
mark in Foreign Commerce 

A RATHER unusual infringement case 
has been decided by the (-ourt of 
Appeals for the Second Circuit. The suit 
was instituted by Hecker H-0 Company, 
Inc., against Holland Food Corporation. 


Pertaining to Aeronautics 


Wing - Structitrr - Vauying Dkvice for 
ABROin..ANES —Whereby the wing structure, and 
the curvature of the profile of the wings, may be 
changed from a monoplane to a biplane, for 
varying the amplitude of the lifting surface, at 
the will of the pilot, even during flight. Patent 
1738463. Aldo Tammeo. 


Pertaining to Apparel 


Corset —Of subatantially conventional type, 
having elastic side sections, but having a 
normally permanently positioned section at 
the front, which may be removed, and a plurality 
of fastening means adjustable to take up stretch¬ 
ing of the various parts. Patent 1738434. 
Joseph J. Kispert. 

Shawl Coat —For children, formed from a 
one-piece rectangular fabric folded together and 
secured so that it will remain in position to act as 
sleeves, a body and a muffler, without cutting or 


The defendant had made no sales appar¬ 
ently, in the United States, but it pur¬ 
chased cereal products in this country from 
various manufacturers, packing the prod¬ 
ucts in packages, boxes, and barrels, and 
applying thereto the trademark “Ilofood.” 
The goods were shipped from American 
ports to foreign countries, including Eng¬ 
land, Holland, Belgium, Switzerland, and 
Greece, where they were sold. Although 
no sales had been made in the United 
States, where plaintiff’s registration was in 
force, the court nevertheless held that 
“labeling packages, boxes, and barrels with 
the mark ‘Hofood’ and sending them into 
foreign commerce for sale in foreign coun¬ 
tries was a violation of the trademark act." 

The defendant raised the question as to 
whether, if the labels showing the infring¬ 
ing trademark were affixed in foreign coun¬ 
tries where its product was sold, it would 
constitute an infringement and violate the 
provisions of the trademark act. The 
court declined to decide that question, on 
the ground that it was sufficient, for the 
disposition of the present case, to hold that 
the act of the defendant in affixing its 
infringing mark in this country was a viola¬ 
tion of the act. 

In a similar case, tried in the District 
Court in the Southern District of New York 
some years ago, the court held it to be an 
infringement to place an infringing trade¬ 
mark on certain textile fabrics in this coun¬ 
try and ship them to Turkey for sale. In 
that case there was ample proof that the 
owner of the trademark had established a 
large business in Turkey for exactly the 
kind of fabric on which the defendant had 
placed the infringing mark. The defendant 
was held to have infringed not only by 
applying the mark in this country but by 
selling the merchandise in the plaintiff’s 
market in a foreign country, and was en¬ 
joined and forced to pay damages as well 
as the costs of the suit. 


materially creasing the garment. Patent 
1789483. Helen B. Young. 

Glove and Method of Making the Same— 
A glove of the slip-on or gauntlet tyi)e, having 
an opening at the side and an integral inwardly 
turned hem joined to a finishing strip in such 
manner as to provide an attractive appearance, 
with strength and durability in use. Patent 
1740218. Schuyler E. Benjamin and Wendell 
P. Murray. 

Binding —Especially adapted for gloves, 
being composed of superimposed flexible strips 
of contrasting colors, the outer of said strips 
having longitudinal perforations to enable the 
double thickness to follow the contour of the 
binding edge. Patent 1742117. Albert Aaron 
and Schuyler Benjamin. 


Desitins 

Design for a Doll or Similar Article— 
Patent 80030. Adolph Grarnlich. 

Design for a Toy GUper— Patent 79978, 
Andrew A. O’Brien. 



Patents Recently Issued 

Classified Advertising 

Advertisements in this sertum listed under profhr clas'nficatums, rate 25c per word each 
insertion; minimum number of words per insertion 24, maximum (>0, Payment must 
accompany each insertion. 

Anyone desiring the ad-dress of a patentee listed in this section may obtain it by 
addressing Munn Co.; those desiring official copies of patents herein listed, may secure 
them by remitting 15 cents for each one {state patent number U) in we receipt of desired 
copy) to Munn df Co., 24 West 40tli Street, Neu^ York City. 
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Dbsignb for Radiator Ornambntb— The 
Inventor has been granted three patents for 
ornamental figures for vehicle radiators* 
Patentjs 80122, 80123 and 80124. Biagio 
Intingaro. 

Design for a Coat —Patent 80132. Dorothy 
Long. 

DicaiGNs FOR Dresses —The inventor has 
been granted three patents on designs for dresses. 
80131, 80188 and 80184. Dorothy Long. 

Design for a Combination Curtain Polk, 
Curtain-Rod Bracket and Suspending 
Means —Patent 80184. Bror G. Norberg. 


Electrical Devices 


Automatic Circuit Closeu for Electric 
Signal Lights and Signs—O f the disk type 
flasher, intended for use in alternately changing 
colored lights at definite intervals to suit the 
needs of traffic, or may be used for other signal¬ 
ing requirements. Patent 1738444. William E. 
Nagem. 

Circuit Breaker —For the ignition and 
lighting circuits of a motor vehicle when its 
motor ceases operation, bo that in parking, 
should the operator fail to turn off, the device 
will automatically disnipt their circuits and 
pn^vent injury to the liattery. Patent 1737961. 
Frank P. Ellis. 

Vacuum Tube —An electrode support com¬ 
prising an annular body having layers of 
insulating materials of different dielectric 
strengths and permittivities m such manner that 
the permittitivity of the layers descreases in 
value inversely with the distance from the 
electrode. Patent 1739513. Ralph W, Lohman. 

Electric Defroster for Refrigerating 
Coius—Whereby electric heat will be auto¬ 
matically applied to the cooling units of a re¬ 
frigerating plant at predetermined intervals, 
and the accumulation of any apprecialilo amount 
of frost on said units will be prevented. Patent 
1742062. William B. Day. 


Of General Interest 


Holding Device for Ironino-Board 
Covers—B y means of which a cloth or other 
form of covering can be securely held in a taut 
condition thus presenting a smooth surface for 
ironing operations, the device is adjustable to 
boards of various widths. Patent 1737300. 
Joseph H. Dayton. 

Weather Strip -Composed mainly of metal 
and having a rubber or flexible portion, may Iw 
cut to fit any window-frame or casement and 
attached by merely pressing the strip into its 
support, will be absolutely weathertight. 
Patent 1738350. Frank B. Huckhout. 

Follower for Filing-Cabinet Drawers— 
For holding filed articles in a sulmt antially up¬ 
right position in the drawer, the bottom being 
equipped with longitudinally spaced keepers, 
the followers having dentent means engaging 
with the keepers to lock the followers against 
movement. Patent 1738U9. Alexander Burger. 

Valve—O f the quick-acting type, employed 
on boiler blow-off linos, on lines carrying viscous 
fluids or gritty matter, which will be tight when 
closed, and have a free waterway, equal to the 
size of the pipe. Patent 1788450. Edward F. 
Ryan and Edward T. Adams. 

Cable Guard —Adapted to be secured to a 
|)Oflt by a simple means, which also serves to 
connect a pair of similarly formed sections, 
said sections having slotted flanges which over- 
lap to receive and support the cable, l^atent 
1788447. Irving E. Quist. 

Lighter —Such as are commonly known as 
cigar or cigarette lighters, in which the lighter 
mechanism is movable relatively to the con¬ 
tainer, so as to either enclose the lighter or pro¬ 
ject it in position for use. Patent 1788451. 
Karl Schreer. 

Whistle Cup—^S o constructed as to induce 
• child to drink the milk or other contents 
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of the cup in order to blow tbe whistle, which 
can only be operated when the cup is empty. 
Patent 1789451, Clarence B. Fowler. 

Method of Flowing Oil-— By introducing a 
current of heat around the perforated tubing 
at the well bottom, to break down the heavier 
constituents and reduce the viscosity of the oil 
thus accelerating its flow from the well. Patent 
1737894. Edward P. Reynolds. 

Disappearing Picture Illuminator —By 
virtue of which a lamp and reflector may be in¬ 
stantaneously moved from a concealed inactive 
position at the rear of the picture to an exposed 
projecting position for flood-lighting the picture 
face. Patent 1739820. Herbert D. Lloyd. 

Fountain Pen —So ronstructed that the 
filling operation is very much aimplifiod, jier- 
mitiing any required amount of ink to be drawn 
into the barrel and the pen filled with facility. 
Patent 1739235. Thomas Pearson. 

Spout —For dispensing devices, w’hich may 
be readily moved from an active to an inactive 
position for forming a closure, is particularly 
adapted for use with syrups served on a table, 
the receptacle being kept clean on the outside. 
Patent 1738077. Thorvald Petersen. 

Toothbrush —Embodying a flexible brush 
element, which is readily removable from the 
holder, and may he spread apart so that its 
entire surface may be cleansed, thus preventing 
bacteria lodging between the bristles. Patent 
1739324. William M. Neissl. 

Bottle Stopper —Which may be readily 
manipulated when it is desired (o discharge the 
contentii of the bottle, but so constructed as U'l 
render it impossible to refill the bottle. Patent 
1739393. Robert H. Harmon. 

Shower-Curtain Ring —Constructed with 
rollers shaped to conform to the supporting rod 
so that when tho curtain Is moved to an oj^era- 
tive or inoperative po.sition the ring will slide 
freely along the support and will not Ix^’orno 
jammed. Patent 1739382. Louis Auster and 
Marie Auster. 

Pedestal SUPPORT—Having a fixed standard 
supporting base, and a rotatable or turn-table 
top surface, which is particularly adapted for use 
in supporting an electric fan, or may be used 
generally. Patent 1739466. Henry C. Kihne- 
man. 

Built-in Bed Lamp —Having incorporated in 
the head-board framework a unitary construc¬ 
tion of a lamp, the lamp being so embodied in 
the decorative portion of the framework that it 
appears a part of the bod frame Patent 1739337. 
James B. and James F. Von (!anon. 

Device for Mixing and Straining Liquids — 
The device having a wall slotted in such manner 
as to cause the liquids poured therethrough to 
be subdivided into converging intersecting 
streams thereby insuring a uniform mixture 
when poured into separate receptacles. Patent 
1740223. Benjamin Burvenick. 

Fire Life-Saving Dkvic'e Embodying an 
endless cable having means for lowering persons 
from a building by means of a friction block, 
and means permitting ready insertion of the 
cable in a tortuous channel formed within the 
block. Patent 1740817. Carl Romson. 

Carrying Device —A simple construction 
with which a person may lift a heated vessel, 
pot or pan with its contents from a stove or 
oven, carry it to any desired point, and there 
release it, without being burned. Patent 
1740211. Sarkis Vahouny. 

Sample Card —Including a plurality of cards 
each differing in shade and having an exposure 
area through which the skin may be compared 
with the card so that a face powder of the de¬ 
sired tint may be selected. Patent 1741080. 
Bernard F. Stenz. 

CONTAINBR AND SERVER FOR SPREADS— 
Which includes a hoUow receiving body pro¬ 
tected against dust, for bolding spreads such as 
butter, jelly or analogous edibles, and for 
facilitating the uniform spreading over tho 


surface of a slice of bread or Its eqtxivaleiit 
Patent 1741089. Jacob ZitaerRian. 

Means for Safeguarding Concrete Strucl 
TURF^ Against Leaking Fractures— By form¬ 
ing on the upper surface grooves to fofm false 
joints, and filling said grooves with a non-hard¬ 
ening waterproof filler; and laminations of 
flexible material superimposed to allow for ex¬ 
pansion and contraction and prevent leakage. 
Patent 1740110. Eugene R. Oden. 

Life Phiwerveu- Wherein a single piece of 
material is folded upon itself- to form pockets, 
t he bottoms lieing entirely seamless there are no 
stitches to rot, and therefore no danger of losing 
tho buoyant material after long periods of 
disuse. Patent 1742104. Ernest W. Skoldberg. 

Method for Varnishing Leather and 
Like Material™ To impart a glazed and bril¬ 
liant surface but without changing the appear¬ 
ance of the leather, by gelatinizing the surface 
with a suitable acid, and then applying a 
varnish having cellulose ester as a base. Patent 
1742146. Jean Paisseau. 

Inked Ribbon and Method of Making the 
Same —For typewriters, which includes an 
endless strip of tubular fabric, inserting a strip 
of cardboard between the runs of the fabric, 
passing the same between inking rollers, then 
reversing and repeating the operation to 
thoroughly impregnate the ribbon. Patent 
1742093. Bertrand Paradise. 

Visible-Card Index Pile— Comprising a 
transparent pocket secured to the card body 
for receiving a record slip, and means whereby 
the operator may easily Insert a card in front or 
to the rear of the record slip. Patent 1742087. 
Luigi Lombardini. 

Window Box —Which may be used as cold 
weather ice box, may be readily mounted on 
window sills of different shapes and sizes, and 
will be closed or oi>ened with the raising or 
lowering of the lower window sash. Patent 
1742051. James C. Young. 

Juice Extractor —For extracting juice from 
citrus fruits, whereliy a maximum amount of 
juice will be obtained from fruit halves, a 
funnel directing the extracted juice into a con¬ 
tainer. The device may be readily disassembled 
for cleaning. Patent 1742089. Charles Meyer. 


Hardware and Tools 


Cylinder-Bore Polibhing and Finishing 
Attachment —A machine tool attachment, for 
finishing and polishing any cylinder bores after 
they have been bored with the rack tool, the 
device produces an absolutely smooth finish, and 
may be adjusted to cylinders of different sizes. 
Patent 1738448. Rolicrt L. Meaux. 

Metal-Bending Tooi^Particularly adapted 
for the straightening of bent or othoi^se dis¬ 
torted automobile fenders and running board 
brackets, to restore them to their original form 
without the necessity of removing them from 
the vehicle and without scratching. Patent 
1737084. John R. Hilstad. 

Grapple for Handijng Hot Castingb—O f 
tho crossed lever type, commonly used to lift 
aqd transport heavy castings, so constructed 
that the hands of the operators do not come in 
close contact with the block, thus eliminating 
bad bums. Patent 1740883. Isaac I,, Wessel. 

Lid-Supporting Means for Cabinets or 
Boxes—A stay which allows of the lid being 
raised to a certain position and supported, but 
if an additional upward movement is given the 
stay becomes automatically released and allows 
the lid to close. Patent 1741081, Joseph A. 
Stone. 

Latch for Pivoted Handler—A latch for 
hand implements, such as pruning sheara, for 
holding the handles against relative movement 
when not in use, but which may be readily re¬ 
leased to free the Handles fdr operative hOiOVR- 
ment upon gripping the eame. Fatent ],741H19« 
WilUam G, Hirimer-Dinger, 



March im 


SCIENTIFIC AMERICAN 


255 


Machines and Mechanical Devices 

Filung Mrchanism— For measuring liquids 
such as syrups, whereby the desired quantities 
may be disposed in each bottle, irrespective of 
the temperature or density of the liquid, measure¬ 
ment may be varied to the slightest fraction of 
an ounce* Patent 1738482. James Kantor. 

Animal Trap —Having separate means for 
holding each jaw in an open set condition, and a 
trigger for each jaw affording means for in¬ 
dependently releasing the same, whereby the 
trap may be sprung from either side. Patent 
1738448. James A. Rollins. 

Mixing Apparatus —Which reduces mixing 
time to a minimum, thereby reducing power 
consumed, permits of dustless operation, is 
provided with novel means for charging and dis¬ 
charging, and may be operated with the least 
possible attention. Patent 1788440. Angus D. 
Mac Lellan. 

Boat-Propelling Means —A form of disc¬ 
like propeller for boats, hydroplanes, or other 
water craft, in shallow water or water containing 
weeds or other growths, which tend to foul the 
usual type of propellers, or over sandbars and 
shoals. Patent 1738410. Max W. Weir. 

Feed Mechanism —For singly feeding slugs 
to a means for forming collapsible tubes, in such 
manner that the same will be disposed in a 
predetermined position, the mechanism may be 
readily adjusted to compensate for varying thick- 
nc»88 of slugs. Patent 1741033. George H. 
Neidlinger. 

Awning-Actuating Mechanism -Whereby 
the awning may be rolled or unrolled, according 
to whether the roller is rotated in one direction 
or the other, the device is characterized by its 
adjustability in order to render the actuating 
shaft readily accessible. Patent 1740190. Earl 
Martin. 

Highway Template Construction and 
Maintenance Machine —Having surface treat¬ 
ing blades which will construct, shape, dress 
and maintain the shoulders, ditches and slopes 
adjacent the surfacxj courses of road beds, 
accurately shaped in cross section after the road 
has been completed. Patent 1741127. Charles 
E. Hair. 

Clay-Treating Attachment for Puo 
Mills —An attachment for mixing certain dry 
chemicals with liquid, and discharging the mix¬ 
ture into the clay of a pug mill, for neutralizing 
certain alkalies contained thereby so that the 
burned product will produce no objectionable 
appearance. Patent 1740504. John Groteneort. 

Pressure-Fluid Hammer —Reciprocated by 
the action of steam, yet having a wide range of 
adjustment so that the hammer can bo manipu¬ 
lated at will, especially adajited for use in dress¬ 
ing or repairing drill bits and the like. Patent 
1740818. Virgil S. Killings Worth. 

Record-Changing Mechanism for Disk- 
Record Sound-Reproducing Machines — 
Comprising a rotative record carrying table, 
means for holding a plurality of records ad¬ 
jacent said table, and transfer mechanism which 
will permit the operator to select and place 
any disk record upon the turn table of a phono¬ 
graph. Patent 1741040. Frank H. Seal and 
Harry Hawkins. 

Knitting Machine— Which permits a fine 
adjustment of the stop blocks on the yam 
carrier bar, so that the needles may knit to¬ 
gether smoothly in a continuous fabric, strips 
of different colors, without any overlap or 
projections. Patent 1742030. Asher Kipnis. 

Automatic Drive for Opening and Clos¬ 
ing Mold Boxes and Metal-Controlling 
Organs in Machines for Casting Stbrbo- 
PLATBs— Operated by continuously rotating 
spur-wheel segments and mechanical elements, 
which in the working periods are moved quickly, 
and in the time of cooling the cast plate are 
ntoved slowly. Patent 17B9432L Carl Winkler. 


Distributing Device for Liquids— Having 
a sucking pump for raising the liquid into measur¬ 
ing reservoirs, the rod of the piston of the pump 
controlling valves which regulate the admission 
and control the distribution of the liquid. 
Patent 1789437. Henri BoutiUon. 

Piston —For use in connection with the 
cylinders of reciprocating motors, pumps and 
the like, adapted for permitting ready access to 
the piston pin for rebushing without requiring 
the removal of the pin and its rod from the 
cylinder. Patent 1737915. Alexander C. 
Carrillo. 

Reaming Machine— Which will afford 
facilities for utilizing the power of a prime mover 
to turn the roaming tool, adapted to permit the 
reamthg of various articles more quickly, and 
with less manual exertion than is usual. Patent 
1739424. Harold T. Snell. 

Machine for Making Tile —Characterized 
by the application, with molding pressure, of a 
suitable wet backing of cement to a facing layer 
of colored cement previously applied to a highly 
polished metal plate, the plate automatically 
effecting a trowelling of the tile surface. Patent 
1739379. George B. Stead. 

Valve for Tank Cars and the Like— 
A valve which will positively prevent the 
escape of liquid, may be opened to any desired 
position, and locked in that position, and also 
locked in closed position, or to prevent acci¬ 
dental opening or tampering. Patent 1740319. 
George Stancu, Jr. 

Medical and Surgical Devices 

Denture —Comprising an artih<Mal tooth, 
and a bridge element consisting of a flat plate of 
platinized gold, an integral pin on the plate and 
wings, which fit into a bore and recesses to re¬ 
ceive the tooth. Patent 1788460. Jacob J. 
Stark. 

Apparatus for Lifting and Moving In¬ 
valids —Comprising a person-supporting frame 
to be normally placed upon a l>ed or operating 
table, and means whereby the frame may be 
suspended from a carrier, raised or lowered and 
moved from place to place. Patent 1738758. 
Catherine M. Cottman. 


Musical Devices 

Musical Instrument —Comprising a sound 
box for receiving an harmonica and adding to the 
harmony and augmenting the music produced 
thereby, the ordinary harmonica producing 
music m one key only, a knowledge of music is 
unnecessary in the operation. Patent 1739914. 
Fred C. Peslin. 


Prime Movers and Their Accessories 

Fuel Control —An auxiliary air supply to be 
drawn on by the suction of the engine, at low 
speed the auxiliary air will be practically zero 
increasing slowly with the speed of the vehicle. 
Patent 1737196. Olaf Mortenson and Olfan 
De Guire. 

Piston Ring —Including accurate ring forming 
sections and means for imparting an outward 
movement with respect to the piston for prevent¬ 
ing leakage of fluid, resulting in loss of power, or 
entrance of oil to the combustion chamber. 
Patent 1739861. Henry Jaedike. 

Engine Muffler —^Including a series of 
compartments through which sound waves and 
exhaust gases must pass to reach the outer air, 
these compartments communicating only 
through restricted orifices which cause the sound 
to be completely broken up. Patent 1741078. 
Winthrop T. Scarritt. 


Rail ways.and t heir Accessories 

Railway - Car - Truck Side Frame—W hich 
dispenses with the use of numerous heavy bolts 
and pins, which does not sacrifice supporting 


strength, and which greatly facilitates the re¬ 
moval of the car wheels and axles with their 
boxes, by an ordinary journal jack equipment. 
Patent 1740838. Repard H. Davenport and 
James Porter. 

Connector for Rails —A bed rail connector 
characterized by its structural simplicity and 
ready application to bed rails and posts, in a 
manner to fixedly secure them against move¬ 
ment, yet permit an easy detaching when dis¬ 
mounting the bed. Patent 1736307. Adolf 
Weston. 


Pertaining to Recreation 

Toy—I ncluding a parachute and a spring 
gun, the parachute offering little resistance when 
shot and will rise to a considerable distancoj^ but 
on gravitational discent it will automatically 
open and float lightly to earth. Patent 1738347. 
Hallie H. Bell. 

Figure Toy —In which a plurality of figures, 
representing ducks, or any object desired, are 
BO mounted for movement that as one advances 
into upright position, the other disappears pro¬ 
ducing the effect of diving. Patent 1741103. 
Edward E. France. 


Pertaining to Vehicles 


Attachment for Vehicle Wheels —Which 
may be readily and positively secured to vehicle 
wheels and tires of various sizes for preventing 
skidding on slippery streets, or whereby a 
vehicle may be removed from mud holes, ruts or 
the like. Patent 1738463. John C. Sheller. 

Air Deflector —For use in connection with 
window openings of automobile doors, being 
adjustable for deflecting air, rain, snow and the 
like away from the opening, as well aa to deflect 
air into the window. Patent 1738418. Joseph 
T. Bond. 

Glare Shield —Adapted to be attached to, 
and extend forward of, the steering column of an 
automobile in such position that it is readily 
accessible for adjustment, to protect the 
operator’s eyes from the glare of oncoming 
headlights. Patent 1737934. Oscar L. Mc¬ 
Kinley. 

Gear-Suiptbr Mechanism —An electrically 
operated mechanism adapted for application 
to, and use with,, any form of sliding gear 
transmission, for controlling the starting, low, 
intermediate and reverse speed and directional 
movement of motor vehicles and the like. Patent 
1738462. William G. Stevens, Jr. 

Vehicle -In the form of an ambulance for 
mines, resiliently mounted so as to eliminate 
shocks to the injured, and whereby patients 
may be comfortably carried from the point of 
accident to the exterior of the mine. Patent 
1737493. Gilbert O. Crank. 

Parking Device for Automobiles--* Which 
will enable a car to be parked in a space slightly 
longer than itself, by means of auxiliary wheels 
disposed at the rear axle, to be dropped into 
operative position for moving the car trans¬ 
versely. Patent 1736498. Peter Jensen. 

Transmission Gear —For motor vehicles, 
whereby the driven shaft is caused to rotate at 
the same speed as the power shaft prior to en¬ 
gagement of a sliding gear with its mating gear 
thereby reducing clashing and resultant ob¬ 
jections. Patent 1787461. Baylies V. Clark, 

Changeable - Speed Transmission - Gear 
Attachment for Cycles —A complete self 
contained transmission entirely enclosed and 
fully lubricated, all wearing parts running in a 
bath of lubricant, adapted for use with con¬ 
ventional bicycle frames and may be installed 
by the user. Patent 1786680. William A« 
ToUver. 












PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

Asiociattd 1946 with th* ScUnhJk Amgrican 


SCIENTIFIC AMBR. BLDG 

24-26 Wm 40th 8t.. N. Y.C. 
SCIENTIFIC AMER. BLDG. • Wacbington, D. C. 
TOWER BUILDING - - • Chicago. Ill. 

HOBART BUILDING - • San Francisco. Cal. 

VAN NUYS BUILDING - Los Angeles, Cal, 

Books and Information on Patents 
uud Trode-Marks by Reauest 

Asiociates in All Foreign Countiles 


WANTED 

For manufacturing and selling by a prominent, 
long established Massachusetts concern, special 
or patented equipment for Water Storage 
Reservoirs, nitration Plants, Irrigation Develop¬ 
ment. Liberal royalties on exclusive manufac¬ 
turing basis. Address BOX 193, 

SCIENTIFIC AMERICAN, New York City. 


Sfocialisa camplsla 
Mnnuf nntura, 


Tools, dios, apa- 
cial machinory 


MODELS MADE 

ATLAS INDICATOR WORKS 

sir W. WMhlnften Bivd. CHICAGO, ILL. 

Ttltphmnt. H>ntmarkft t9H 


I SELL PATENTS 

If you wish to add New Products to your line, 
or have a good Patent to sell, write me— 

CHARLES A. SCOTT 

Established 1900 

773 SA Gsurson Aro. Rochostor, N. Y. 


PATENT FOR SALE 

_jia O pera ted Atep aad Oe Tell U^t 

Automaticalty warns vehicles following of either iweleia- 
tlon or accelernllon; saves accidents and speeds traffic, 
Patent 1,625.017. Outright or Royalty. 

Edward P. Blrkbolt, < ^aln 0*Hilh Rd., Coloitlg, N. J. 

Experimental and Model Work 

Ptno InatrumenU and FIno Machinory 


HENRY 


invontlons Dovolopod 
SpooUl Tools, Dios, Goar Cutting, Etc. 

Y ZUHR, be. 187 Ubralte St, New York Otr 


immo ELECTRIC PRACTICE 

CONStnLTINa SERVICBS. WATER POWER ENGINEER- 
INC. Home Study Training Service, for High School Graduates. 

H, von SCHON, Consultlag Eafinoor 
m Parkor Stroot, _ Newark, N. J. 

ELECTRICAL PROBIEM? 

Wft SPfiClAUZE IN ‘^PERSONAL SERVICE*’, and 
S^ss lltm fir f01/ Ikrsafl fJbs wttM with Preefsisn. Writ* «t asw. 
AlS Else, $srv. A E. Bar., P.O. Ns. 133, FLUSHING, NEW YORK 

BOBJ^FEED WATER TREATMENTS 

0( Vttdty and all other required characteristics. 
Pamphlet ou reel ucst 

K»«®- UNI 80 L MFC. CO., 

SMUmeiUs. Jowey Cltyt NwJ.r U, S,Aa 



AGENTS 5007c PROFIT 

OUARANTCEO GOLD LEAP UTITERS 

SSSSTS^Hsasr-'^ 



ASTRONOMICAL 

TELESCOPES 

Smd far CMaloB 

«M.MOGBYA«ONa, 
' ' Ine.' 


•I^c I a NT IFI c A 'Ai'ii a id A n 

INDEX TO ADVEft' 

SCIENTinC AMERICAN—MAROL iSaO . 


American Farm Machine Company . 24M 

American Pipe Bending Machine Co 248 

Atlas Indicator Works ... ... 256 

Auburn Automobile Company . .. 2nd Cover 
Theo. Audel & Company. ... 248 

Francis Banner man Sons . , 247 

Edward P. Birkhnlz ... 256 

Charles Bond Company 248 

Box 193 256 

Box 195. .... .247 

Broderick & Bascom Rope Co 24J 

Chicago Gear Works 248 

Columbia University 246 

Elec, Service & Eng. Bureau (F O. Box 132) 256 

Encyclopaedia Britannica. Inc 179 

Fairbanks, Morse & Co 
French Electric Co., Inc 

General Electric Company 
tiilson Slide Rule Company 

Hough Shade Corp 

International Typewriter Exchange 

Laboratory Materials Company 
La Salic Extension University . 


Fourth Cover 
249 

180 

247 

249 

248 


248 

244 


R. Lcltx, Inc.. 249 

Los Angeles Chamber of C^omnMTCie182 

Marvin Ciimr Company . 245 

Madanite Corporation. . t. . 239 

Mead Cycle Company .. 248 

Metal Cast Products Compaay . 248 

Metallic Sign Letter Company . 256 

William Mogey & Sons, Inc .. . . 256 

Munn & Co.. 247 and 256 

National Electrical School . 244 

National Vulcanixed Fibre Company. 248 

Packard Motor Car Company . . Third Cover 

Phoenix Mutual Life insurance Co. “. 177 

Schwerdtle Stamp Company 248 

Science News-Letter 247 

Charles A. Scott . . 256 

Signal Electric Mfg. Company. 249 

James Sinclair 248 

Stephenson Laboratory. 248 

Timken Roller Bearing.,.. 241 

Unisol Mfg. Company 256 

Veedei-Root, Inc 245 

H. von Schon . 2S6 

Henry Zuhr, Inc . 256 


Francis N. Pruyn 
Advertising Manager 


Gborgk a. Townsbkd 
Mid-Western Advertising Mamager 


Blanchard-N Ichols-Coleman 
Western Advertising Representative 
Los Angeles. San Francisco, Seattle, and Atlanta 


SCIENTIFIC AMERICAN PUBLISHING COMPANY 

Munn Company, 24*26 Weat 40th Street* New York 


ORSON D. MUNN, Presidcnl 
«N P. .- 


JOl 


, DAVIS, Treasurer 


ALBgRT A. Hopkins 
A. P. Peck 


LOUIS S. TREADWELL, Vice-President 
L SHELDON TILNEY, SecrcUry 


Editorial Staff 

ORSON D. MUNN; Editor 
Albert G. Ingalls 
F. D. McHugh 


Louis S. TaBAPWEUb 
Henry W. Hough 


Professor HshiRV Norris Russell 


Professor Alexander Klemim 


Corresponding Editors 


Ernest W. Brown, Sterling Professor of Mathe¬ 
matics, Yale University. 

A. E. Buchanan. Jr.. Lehigh University, Assistant 
Secretary of the American Institute of Chemical 
Ettglneering. 

Morris FishbeiN, M.D., Editor of the Journal 
0 j[ the ' American Medical Association and of 
Hygeio, 

William R, Grboorv. Professor of Vertebrate 
Paleontology, Columbia University. 

Leon A. Hausman, Professor of Zoology, New Jersey 
College for Women. 

Paul R. Hbyl, Physicist, United States Bureau of 
Standards. 

David Starr Jordan, Chancellor Emeritus. Leland 
Stanford Jr. University. 

Waldbmar Kaempffert, Director Museum of Sd* 
ence and Industry, Chicago. 


M. Luckibsii. Director, Lighting Researoii Labora- 
Worka of r • —* 


RVIS 

tory. National Lamp Works of C 
Company, Nela Park, Cleveland. 


Ge^ral Electric 


D. T. MccDougal, Associate in Plant Bidogy, 
Carnegie Institution of Washington, 

Roy W. Miner, American Museum of NttHfRl 
History. 

Russell W, Porter, ^tical Associate, Jom and 

K.'" Lamspn Machine Company, Assodglt in ^Qntks 
and Instrument Design, California Itismute of 
Technology. ' 

Dr. Walter FRAKn,m Prince, Regedfdb OSlcer, 
Boston Society for Psychic Research* ^ , 

W. D. Pulebton, Captain, United StatM NnYy*— 
Technical Adviser on MiliUry ^ 


Blihu Troian, Director, Thomson Uboi 
Gdheral fiClectric Company, Lynn, M 


/^the 

intdfu. 


R. W, W(WD, Professor of BxpertmenUl/^hPelcs* 
Johns Hopkins University. 


1* .No« 3. Price 35 cents a copy. 84.00 a year. Poi 
luntries where eighth *one ratee app^r. Other fi 
poj^ie^w^d, IJustiiiM ar^ides mi 



__ Scientific A; 
mwe9 authorised. 


id, _ 

in mriiclgg or 
i«ntlfic Americapr! 





prepaid in Uni 
countries Ha( 
he repc<«^ 
for 

fitatiiB 





















/ 

It \ II r I <) II i 
- i! ;i t j) {) t I (I I I I) n 

In the ntnette^ of the last century a privately 

owned Hansom Cab uas a mark of social disUmtton — 
We last word tn vehicular elegante. 

iff 

P ACKARD builds three complete lines 
of luxurious straight-eights—at three 
distinct ranges of price 

The Eight De Luxe lists from $4585 to 
$5350 at the factory; the Custom Eight 
from $3190 to $3885; and the Standard 
Eight from $2425 to $2885. Each is a 
Packard in every sense that thirty years of 
leadership has given to that famous name. 

It is natural that the Packard Standard Eight 
should be the most popular car Packard 
has ever designed. A smaller Packard than 
the costlier Custom and De Luxe models, 
it still is a large and powerful car with its 
90 horsepower motor and chassis lengths 
of 1273^2 and 134J2 inches. Literally it has 
won new thousands to Packard ownership. 

But as the demand for the Standard Eight 


has increased Packard has continued to 
think first in terms of quality. The factory 
knows no other way 

On Packard Avenue, the mam thorough¬ 
fare within the Packard plant, hangs 
a great, permanent sign which reads 
^’Quality First,*' Unseen by the public, it 
is a constant reminder to all Packard men, 
from chief executive to humble appren¬ 
tice, that Packard’s sole aim is the build¬ 
ing of quality motor cars for a world 


clientele of means and discrimination. 

Packard quality has brought its just re¬ 
ward in increased business. But Packard 
is interested in quantity manufacture only 
.so far as quality standards can be strictly 
maintained. 

Each Packard car, from Standard Sedan 
to De Luxe Limousine with custom- 
coach work, carries the Packard crest and 
equally upholds the Packard reputation. 


PACKARD 


ASK 

THE MAN 
WHO OWNS 
ONE 
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F rom E>^ypt came the crude balance. From 
Rome the unWield}' Mei'lyard. In live thousand 
years of civilization man had made no vvc)rthiei 
contribution to the science of accurate weighing: 
until a century ago. 

In 1830 Thaddeus Fairbanks, buying hemp from 
his Vermont neighbors, conceived tlie system of 
weights and levers w'hich is tiie foundation of every 
modern scale. Commonplace now -but so rev¬ 
olutionary in 1830 that the leading countries of 
tile world conferred high honors upon the ingenious 
^'ankee who gave mankind a method of accurate 
weighing that lias affected profoundly the barter 
and trade of commerce. 

100 years ago! Yet today the name ‘Fairbanks’* 
is still syiioinmious w'ith “accurate weight.’’ An 
inspiring example (jf business success built upon 
an Ideal which wirli 1930 begins its second cen¬ 
tury. 

Sound growth followed the building of the first 
Fairbanks Scale early in the 19th ceniury. Today, 
Fairbanks, Morse & C'o. is universally known as 
the manufacturer of scales, l^iesel engines, electric 
motors, generators and pumps, home light and 
water systems, gasoline engines and railway motor 
cars. Strict adherence to the highest standards of 



construction and fair dealing has won tlie un- 
reserv'ed confidence of industry in every product 
bearing tlie Fairl^ftnks-Morse name. This gratifying 
confidence justifies continuation of the sound business 
principles upon which a century of success has been 
built. 



A copy of “BertlnnlnH th© 
Second Century” will be »cnt 
nostpiiid If roqueotcKl on your 
ietterhoAd. This book con* 
tulns IntcrestinU historical 
Information as well as a prac¬ 
tical discussion of welUhlntt 
methods that save time and 
money for modern Industry. 

Fiirbanb, Morie k Co*, Chicago 
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Owners tell us the Cord front-drive has 


brought back the thrill, long forgotten: that of driv¬ 
ing their cars for the pleasure of driving—E. L,CORD 


CORD 


FRONT DRIVE 


SI-OAN n(W» . . IlKOlir.HAM SH(m rAlUUOLET 1.1293 . . PHAETON $3295 Pnrr« F. O. B. Auhurn, ImlmnH. Fquipmvnt nth-r thnn Mtundard, extra 
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Th0 ^£ur»e Mbove show a /ew of iho many mdustriea and tha maohinety 
manufacturara that ua# anti-friction bearinga* 

IN EVERY INDUSTRY 
-PREFERRED 

I QOK at the illxwtration of this adver- Why? Certainly not merely becauw 
tiaement again... nine representative S[!S[F is the “Highest Priced Bearing in 
induatriea ... and in each fflCStP stands the World.” Certainly not merely because 
supreme. Forty-eight American railroads high-priced. 

use fflCSJF Bearings. Sixty-five airplane _ _ But because the bearing-wise engineer 
or idrcraft equipment manufacturers use insists upon getting the performance— 
them. And in all the others, the manufac- the dependability — the real economy 
turers who build the machinery upon which of “The Highest Priced Bearing in the 
these industries depend select fflCSlF. World.” 

Nothing la Apt to Coat So Much As the Bearing That Cost So Little 

[ BKir INDUSTRIES, INCORPORATED 

40 East 34th Street, New York, N. Y. 
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Was your favorite service station 
man seen this demonstration^^ 

\'T the right is the demonstration machine 
.ajL which engineers from the Ethyl Gasoline 


1. X which engineers from the Ethyl Gasoline 
Corporation take from place to place to prove 
how Ethyl ”knocks out that 'knock’” and 
develops an engine’s maximum power. 

In those two vials at the right of the cylinder 
is the fuel. One contains ordinary gasoline, the 
other Ethyl Gasoline. 

By turning the valve between them, ordinary 
gasoline flows into the combustion chamber. 
The engine "knocks”; its speed decreases; the 
power begins to drop. 

Then the valve is turned in the opposite 
direction to feed Ethyl into the chamber. The 
engine quiets swiftly. "Knock” goes out. 
R. p. m’s (engine revolutions per minute) 
increase. And the engine delivers the power of 
which it is capable. 

That’s why thousands of service station men 
advise you to use Ethyl in your own car. They 
know that any cai- performs better with Ethyl 
Gasoline in its tank. 

Ethyl Gasoline Corporation, New York City 








KiUPd into the rear of this car is the "knock”d«tnon«trRtioft 
otacbine. (Above at right) The machine ready for action, 




tJui ktmvi. 

r FLUID 


Wherever you drive—whatever the oil com- 
mm pany's name or brand associated with it —any 

—JWL pump bearing the Ethyl emblem represents 

^^^oAioLim quality gasoline of high anti-knock rating. 


ETHYL GASOLINE 


C. 1930 


inRiedicnt 'notv in F.tbyl fluid in trtraFtliy! lead, 
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May—Aviation Number 


T here has been some pessimistic Isalk relative to 
the continuation for a long period of the recent 
slump in aviation. We take little stock in such talk; 
we have faith in the industry. It may be marking time 
now but soon, we believe, it will resume its march with 
a greater stride than ever. The younger generation 
will attend air schools in greater numbers, more indi¬ 
viduals will purchase planes for private use, and certain 
present-day concepts of air practice will have to be 
revised. In our May issue, therefore, we will publish 
an article on air schools which will tell both parents 
and youngsters how to select schools for the youngsters’ 
training; a discussion of what details of construction, 
what features of operation, and what factors of safety 
to look for in the plane you buy; and a third article 
which shows that stunting is desirable—sometimes. 
Still another will describe a large air transport system; 
and shorter items will cover various interesting and 
technical advances that have been made by the industry. 


Tweedle**dum and Tweedle<-d6e 


T he difference between these two, from ‘‘Alice in 
Wonderland,” is popularly considered so trivial as 
to be unworthy of notice, but the difference between 
Tweedle-dum and Tweedle-dee, in scientific research, 
‘‘has been responsible,” you will be told in a coming 
article, ‘‘for the very large number of advances that 
have taken place in science during the past four or five 
centuries.” Look for this absorbing story of science. 


Professor Michelson 


W E have on hand ready for release a splendid 
appreciation of Professor Michelson and his work. 
It shows the human side of this man who is often- 
thought of as a thinking machine; and carries us through 
his life from his entry into this country to the present 
day. His graduation from the Naval Academy, the 
Michelson-Morley experiments, his invention of the 
interferometer named for him, and his determination 
of the velocity of light are interestingly discussed. 


Dirty Air 


L ooking toward the further suppression of smoke 
and dust producers, the Mellon Institute of Pitts¬ 
burgh has been conducting researches on air pollution 
which should have far-reaching effects. The article on 
this vital subject, which we shall publish soon, makes 
not only an interesting story but should prove sug¬ 
gestive of a method of tackling local air pollution prob¬ 
lems in many cities in this country and elsewhere. 


Every Issue Fully Illustrated 


^ Menareknownby the magazines they read. What 
M easier road to distinction could there be than read¬ 
ing the Scientific .Aj^tBRiCAN —at four dollars a yeart 




Among Our 

Contributors 


Theo. Krysto 

D uring ws long life 

Dr. Krysto has 
been a physician, a 
farmer, a writer for Rus- » 
sian magazines, an ad¬ 
viser to the Governor 
General of Western Si¬ 
beria, a Russian govern¬ 
ment Agricultural Com¬ 
missioner to the United 
States, a Senior Specialist in the Russian 
Department of Agriculture, a director in a 
large company, and again a physician' in the 
little California town of Alhambra, Now, 
at the age of 72, he is starting an enterprise 
which may be of inestimable value to man¬ 
kind. His aim is to show the world that 
two of its scourges—malaria and blood¬ 
sucking mosquitoes— can be eradicated easily, 
cheaply, and quickly by natural methods. 

Robert E. Goode 

M r. GOODE belonp to that small army 
of civilian technicians which is doing 
good work for the navy. He is a photog¬ 
rapher and an artist attached to the Naval 
Air Station at San Diego, California. He 
has taken excellent snapshots from the air 
with all kinds of cameras, including the 
familiar cheap box type. His article in this 
issue thus is based upon extensive experi¬ 
ence—no better authority could be desired. 

Roy L. Moodie 

H aving taken degrees in paleontology 
and in anatomy, Professor Moodie is 
able to gain a perspective of past and pres¬ 
ent; his studies have linked the pathological 
past of homo sapiens with the present. His 
researches have been in paleopathology, the 
history of anatomy, the development of the 
skeleton, and cx)gnate subjects. Professor 
Moodie has taught biology, zoology, and 
anatomy, and has taken part in paleon¬ 
tological expeditions to our great southwest. 

James A. Tobey 

D r. tobey is a graduate of the Massa¬ 
chusetts Institute of Technology, where 
he received the first doctorate in public 
health (Dr. P. H.) given to a non-medical 
graduate. He was formerly Associate Editor 
of the American Journal of Public Health 
and has written extensively on the subjects of 
hygiene and sanitary science. Dr. Tobey is 
now Director of Health Service for a large 
company which operates in New York City. 
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and 1,953,000 Horsepower 

is Released to Industry 


Climatic^ labor, transportation, market and other 
factors give to Southern California very definite in^ 
dustrial advantages over other sections of the Pacific 
Coast and of all America. 

But the one important factor that vitalizes all these 


this area, power for industry is immediately avaih 
able at very low rates. 

More than a billion horsepower^hours of electric 
energy were supplied by this company to industrial 
consumers in 1929. 


advantages in behalf of industry is ... • 

^l>wvclcuti> Lou>-G>iU^ PoufeK 

With a total investment of more than ^ 

$320,000,000.00 in its generating and dis* 
tributing system, the Southern California V 
Edison Company serves an area of more ^ 
than 55,000 square miles. Anywhere within 


Southern California Edison has been an important 
factor in the marvelous industrial growth of 
Los Angeles County. The opportunity for 

L industry here was never so obvious noi^ so 
great as it is now. 

Information regarding the opportunity in 
Lom Angeles County for any specific industry 
will be sent upon ret/uest to Inaustrial Depart^ 
ment, Los Angeles Chamber of Commerce. 


SOUTHERN CALIFORNIA EDISON COMPANY . . . LOS ANGELES 



Arthur JeflFrey Dempster 


Thousand Dollar Prize of the Ameri- 
^ can Association for the Advancement of 
Science has been awarded this year to Pro¬ 
fessor A. J. Dempster of the famous Ryerson 
Physical Laboratory at the University of 
Chicago, for his ‘"noteworthy contribution to 
science"' in proving that the proton has wave 
characteristics. In the words of P'rofessor 
Arthur H. Compton, Nobel Physics Prize 
Winner, also of Ryerson Laboratory, “the 
most important contribution of 20th Century 
physics is that the physical world can be re¬ 
duced to three kinds of particles—protons^ ^ 
electrons, an^i photons, [see Professor 
Compton's article, Scientific Ambiucan, 
February, 1929.—Editor], and that each of 


these particles has also the characteristics of 
waves. The last stage is the proof that the 
protons, the positively charged parts of 
matter, have wave characteristics. It is 
this completion of the great work of 20th 
Century phy.sics which has been accom¬ 
plished by Professor Dempster." In that 
Dr. Dempster's discovery demonstrates the 
dual nature—particle and wave- of the 
proton, it is one vindication of the prediction 
of the French physicist de Broglie, mentioned 
on this page last month. Following de 
Broglie’s prediction Davisson and Germer of 
the Bell "Telephone Laboratories proved the 
wave nature of the electron; Dempster’s 
research does the same thing for the proton. 

















America’s Foremost 

T here is no formula for determining which 
is the “foremost” physical laboratory, but 
the Ryerson Laboratory at the University of 
Chicago has given the world so many famous 
physicists that the majority of those who are 
qualified to judge would perhaps so nominate it. 

How is such a choice as this arrived at? What 
makes a scientific institution a leader? That 
which is most likely to assure advance is the 
strong inspiration and leadership of an outstand¬ 
ing personality, and it is therefore not a far cry 
to attribute Ryerson’s supremacy mainly to the 
leadership of the great physicist Michelson who 
has been its head from 1892 until recently. 

Michelson, Millikan, Compton—what a trio 
this center of physical research can boast! 
Professor H. G. Gale whose name is linked with 
Michelson’s in connection with ether drift ex- 


Physical Laboratory 

periments; Samuel G. Stratton, President of the 
Massachusetts Institute of Technolop; Pro¬ 
fessor A. J. Dempster, whose picture is on the 
previous page; Dr. W. F. G. Swann, Director of 
the Bartol Research Foundation; Dr. Frank B. 
Jewett, President of the Bell Telephone Labora¬ 
tories; and Dr. C. J. Davisson of the same great 
laboratories, who proved the wave-atom theory 
— these and some 130 other physicists are all 
“descendents” of the Ryerson tradition. 

In an address before New York business men, 
the physicist R. A. Millikan, now of California 
Institute of Technology, spoke on “Michelson’s 
Economic Value.” He proved that Michelson 
was a bigger world asset than any billion-dollar 
corporation, or all of them in existence. Thus 
much can one simple man accomplish for the 
world by the right kind of leadership in science. 
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ON AN OLD GOAT FARM 

According to an old drawing, a copy of 
which we saw a few days ago, the site 
occupied \w this already famous struc¬ 
ture, the Chrysler Building, was a goat 
farm only 55 years ago. The section 
beyond it, one may w^l imagine, must 
have been open farm land with a residence 
here and there. In the distance is the 
East River and one of the bridges 
spanning it. In this view, taken a short 
time ago, the tower is not quite complete 



Manhattan’s Mistiest ^‘Minaret” 


Many Unique Features and Engineering Problems Involved 
in Building the World*s Tallest Structure 


By F. D. McHUGH 


S TANDING out like some shiny 
new minaret among many squat 
mosques of business, a needle- 
pointed tower building has been 
added to the mid-town skyline of New 
York City. And if one is fortunate 
enough to view it from the exact angle 
at which the sun is reflected directly, 
then he will be treated to a sight that 
will impress him with its unique 
quality: he will see what appears to be 
a towering sword of fire topping the 
structure. Perhaps he will be puzzled, 
and upon inquiring will learn that the 
flqial spire of this newest of New York’s 
new edifices, the Chrysler Building, is 
.entirely covered with stainless steel 
and, furthermore, that this metal is 
used generously on cornices, arches, 
and other parts of the upper tower 
structure. 

The Chrysler Building is the tallest 
buildingf and, in fact, the tallest man¬ 


made structure in the world. It tops 
the Woolworth Building, holder of the 
first record for many years, by more 
than 200 feet and beats the 1000-foot 
Eiffel Tower of Paris, holder of the 
second record since 1889, by 44 feet. 
It rises 1044 feet above the street 
curb line. 

F rom a base approximately 200 
feet square occupying the plot on 
the east side of Lexington Avenue be¬ 
tween 42nd and 43rd Streets, this 
structure rises through several set¬ 
backs to the 31st story at which point 
the tower starts. The tower at this 
level, and continuing to the 59th story 
where there is another set-back, meas¬ 
ures about 83 feet by 107 feet. The 
69th story set-back changes the plan 
of the tower so that it measures 88 
feet by 88 feet. Then from the 61st 
floor setbacks, the contour starts 


changing into the multi-arched dome 
which finally converges into the needle¬ 
like finial. Below ground there is a 
basement, a cellar, and a sub-cellar; 
and above ground, running into the 
dome, there are 71 stories, plus the 
final 34 feet of the dome itself, plus 
the 185-foot finial. The total floor 
area is approximately 1,200,000 square 
feet. In the basement will be a res- 
^urant, stores, and bank vault; and 
it will be accessible, through corridors, 
to both the Grand Central Station and 
the subway. 

Besides the stainless steel, which is 
so strikingly effective in appearance, 
there are many other unique features 
about this building and it is the holder 
of other records in addition to the 
height record. Also several unusual 
problems were encountered in the 
work of construction. 

It has been the accepted, although 
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TO SUPPORT A TREMENDOUS LOAD 

One of the hujse column foundation pillam of concrete. Thia supports a column which 
runs directly through to the top of the building, its total load being approximately 3700 tons 


tragic, belief that, in erecting the steel 
for a modern building, one workman 
will be killed by accident for every 
floor of the structure above the fif¬ 
teenth. On the Chrysler Building 
2500 to 3000 men were employed at all 
times and a number of accidents oc¬ 
curred, but not one resulted in death 
outright and only one of those injured 
died later. This splendid record of 
safety was due to the many precau¬ 
tions taken by the builders and to the 
general systematization of the work. 

G eneral construction methods 
usually allow piles of structural 
materials of various kinds to be stored 
in any available place awaiting the 
opportunity to be carried to the point 
needed, after the foreman concerned 
with their disposal is located. This is 
conducive to confusion, and confusion, 
where hundreds of men are continually 
active, increases the danger. In going 
about their individual tasks, men 
stumble over this stored material or 
step on loose ends and fall perhaps 
many floors. 

This condition did not obtain in the 
Chrysler Building. When a truckload 
of material—sand, cement, steel, et 
cetera-—arrived at the street office, the 
man responsible for its disposal was 
immediately called on the telephone. 
No matter in what part of the building 
he may have been at that moment he 
would receive the call, for the tempo¬ 
rary telephone line extended through¬ 
out, and all this man had to do was to 
listen for his particular number of 
rings, or code call, for bells rang on all 
floors. Upon getting the message, he 
gave instructions for placing the ma¬ 
terial at once where it would be used. 
Other safety measures adopted were 


the use of guard rails with locked doors 
around the construction elevator shafts 
where they pass through each floor, 
and the use of a minimum amount of 
scaffolding on the outside of the build¬ 
ing at all times. In fact, the materials- 
hoisting elevator shafts and their neces¬ 
sary scaffolding, composed primarily 
of steel tubing, were all grouped in the 
rear of the building. 

Another record held by the Chrysler 
Building is that of possessing three of 
the longest continuous elevator shafts 
in the world. Indeed it is said by some 
that in this building the ultimate limit 
of practicable elevator operation and 
therefore the most economical building 
height has been reached. This belief 
is based upon the claim that it would 
be impracticable to attempt to support 
an elevator car and its cables for a 
direct run of more than approximately 
1000 feet, and furthermore that shafts 
in a number of relays would take up 
too much revenue-producing space. 

O N the other hand, the American 
Institute of Steel Construction 
reports as a result of an extensive study 
of the height question that while 1000^ 
feet seems to be the maximum eco¬ 
nomic height, the maximum physical 
and engineering limit is 2000 feet. It 
is interesting tq note their reasons for 
this figure; namely, the enormous 
weight of the elevator cables that 
would be required, and the capacity 
of the human ear drum to withstand 
the vibration in an elevator car travel¬ 
ing at a speed that would have to ex¬ 
ceed 1500 feet per minute. 

One of the most important factors 
in the design of a building of ttis 
character Is the problem of wind 
stresses and the general stiffness in the 


joints of the multi-story rigid frame. 
Wind bracing is necessary primarily to 
prevent occupants from getting sea¬ 
sick or frightened. In the Chrysler 
Building special care was taken in 
selecting column sections in the center 
of the building to get continuous 
framing throughout and enable rigid 
bracing to be attached. This required 
a great deal of special study inasmuch 
as grouped in this part of the building 
are the elevators and stair openings 
which were arranged as compactly as 
possible in order not to use any more 
rentable space than absolutely neces¬ 
sary. 

Structural steel was so designed and 
erected as to distribute wind stresses 
throughout the structure. There are 
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no spots but a harmonized bal¬ 

ance of members so that neither a 
steady wind nor a sudden gust will 
distort the building or cause jariing 
vibration. It is expected that the 
building will vibrate, but this vibra¬ 
tion will be rhythmic. The writer 
visited the building a short time ago 
on a fairly windy day and was not 
aware of any vibration in the tower 
stories. This was due perhaps to an 
unconscious physical accommodation 
to sway. For the purpose of further 
study of this question, wind stress in¬ 
dicators may later be installed at all 
telltale points in the building. 

The erection of approximately 21,- 
000 tons of structural steel offered 
several unusual problems, although 
the general framing does not differ 
radically from that of other skyscraper 
buildings. 

The great elevator hall extending 
through the building made it necessary 
to carry four columns on two-story 
trusses. These trusses extend through 
the fourth and fifth stories, the columns 
extend to the 58th floor, and each 
carries the tremendous weight 
of 3,800,000 pounds. The 
section of one of the columns 
supporting the truss has an 
area of bS2}i square inches, 
and its total weight per lineal 
foot is 1770 pounds! 


T he four center columns 
are in an unbroken line 
to a point 80 feet above the 
74th floor, from which level 
the spire starts. In the dome¬ 
like part of the tower the 12 
wall columns are sloped, fol¬ 
lowing as closely as possible 
the exterior walls. Structural 
steel angles, bent to follow the 
architectural outline of the 
dome part of the building were 
of such unusual construction 
that they were fabricated by a 
ship-building company. 

It is interesting to note that 
the total load of the building, 
including all live and dead 
loads, is equal to the combined 
tonnage of three large battle¬ 
ships— that is, 112,000 tons! 

In the erection of the finial, 
the Chrysler Building scored a 
triumph which for daring con¬ 
ception and unique execution 
has not been equalled for many 
years, if at all, for the interest 
it aroused among engineers 
and laymen alike. The archi¬ 
tect, William Van Alen, origi¬ 
nally designed the structure to 
be 808 feeit high, surmounted 
by a dome composed of a 
series of gradually decreasing 
arches, and, finally, by a 
cupola-Uke dome. 

Construction work started 
in October, 1928, and by the 


fall of 1929 the steel structure 
was rapidly nearing comple¬ 
tion. In the meantime, the 
design of the upper part had 
been changed, the finial being 
designed to take the place of 
the cupola-like dome, but this 
fact had been kept secret. 
Then suddenly on a day in 
November, 1929, passersby 
were amazed to see the finial, 
a lattice-like structure, emerge 
full grown from the top of the 
steel and push skyward a dis¬ 
tance of 185 feet. 

Since it was expedient to 
erect this finial as a unit and 
its weight of 27 tons precluded 
the possibility of lifting it all 
the way from the street, and 
since, furthermore, it would 
have been difficult to up-end 
into position, it was assembled 
vertically within the building 
frame. Fortunately, a fire 
tower existed in the top section 
of the main structure and so 
the finial was built therein of 




THE LATTICE-WORK FINIAL 

ThiB unique apire was aaaembled within the 
buildinir and erected in place by lifting it out 
vertically. Note intricate framing for the tower 


FOR RAISING THE FINIAL 

The platform and the 20-ton derrick that wa« 
used, its boom being held practically vertical 

formed and numbered sections. Since 
its base measured only 8 feet on a side, 
this operation was simply done by pro¬ 
viding a support at the 65th floor level 
and temporarily omitting some minor 
sections of the building frame. 

An outrigger platform was erected 
all around the top of the dome and a 
guy derrick was mounted on this. A 
line from the derrick was then at¬ 
tached to the completed finial and it 
was pulled out vertically, inched slowly 
upward until finally its base was in 
position for bolting and riveting into 
place permanently. In passing, it may 
be said that this unique operation may 
never be necessary or desirable in any 
future building. 

S EVERAL floors of the completed 
structure will be devoted to operat¬ 
ing equipment. The cellar and sub- 
cellar will be used for the installation 
of mechanical equipment, mechanics' 
shops, main switchboard room, trans¬ 
former vault, telephone room, and 
store rooms. The 30th and 60th floors 
will be pipe galleries, the entire space 
of both being taken up by steam mains 
and distributing lines, electrical ap¬ 
paratus, and general operating equip¬ 
ment. The 68th floor will be used for 
observation purposes, the 69th for 
water tanks, and the 70th as a trans¬ 
former room. 

One of the striking features of the 
building is the manner in which 
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electricity at a voltage of 18,200 was 
brought directly into the building. 
High-tension cables carry this current 
to four transformer vaults located at 
different levels. These four trans¬ 
former banks are treated as regular 
transformer sub-stations and the fact 
that they are located vertically one 
above the other, instead of horizon- 



noon When offices on the eastern side 
are cold, steam may be turned into 
the pipes feeding the radiators of the 
cold tiers of offices. To make this pos¬ 
sible, the entire heating system has 
been divided into four zones. 

Steam for heating the building will 
be purchased from the New York 
Steam Corporation. For the benefit 
of those unfamiliar 
with this system, it 
should be explained 
that this corporation 
has several steam 
plants at locations 
convenient for the re¬ 
ception of coal ship¬ 
ments and sufficiently 
far removed from busy 
sections of the city to 
prevent their throw¬ 
ing over the city 
quantities of smoke 
and soot. Among the 
advantages of this sys¬ 
tem may be listed the 
facta that a cheaper 
grade of coal may be 
burned, fuel does not 
have to be trucked 
through heavy traffic. 


It will be noted that the structure was 
kept comparatively free of scaffolding 

tally, as along a highway, in no way 
changes their functioning. 

The secondaries of these transformers 
are brought out to switchboards where 
they become the points of origin of the 
various customers* feeders. The high- 
tension feeders which are brought in 
from the street to supply the primary 
energy for the transformers are kept 
isolated from the building in raceways 
embedded in concrete. 

Another feature of the Chrysler 
Building’s electrical design is the full 
recognition of the arrival of the 
electrical era expressed in the facilities 
provided on every floor for the applica¬ 
tion of electricity to every office need. 
This is done by the installation of 
underfloor raceways by means of the 
Orangeburg duct system, sections of 
which are spaced at sufficiently close 
intervals to allow an electrical connec¬ 
tion to be made at any point within 
the extensive floor area of the building. 

Seasonal and even hourly demands 
for heat may be taken care of due to 
the effective arrangement of the heat¬ 
ing system. That is, during seasons in 
which the sun heats up offices with a 
southern exposure and leaves those on 
the northern side cold, during the 
morning when the offices on the west¬ 
ern side are ooldi and during the after¬ 
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THE completed TOWER 
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and the building purchasing steam in 
this manner does not have to install 
machinery and equipment. 

The steam mains of this corporation 
extend over a wide area of the city, 
constantly carry live steam, and may 
be utilized in the same manner in 
which electrical power lines carry 
current and are tapped. For the 


Chrysler Building, the steam hiains 
are tapped at two points, one on the 
42nd Street side and one on the Lex¬ 
ington Avenue side* so that steam may 
be supplied from one or two of the 
steam company’s stations. The en¬ 
tering steam is metered and then 
taken through a pipe gallery to a main 
supply riser which carries it, at a pres¬ 
sure of 40 pounds per square inch, as 
far as the 60th floor. 

In the pipe galleries at the 30th and 
60th stories, the steam pressure is re¬ 
duced to feed a set of secondary supply 
mains. From the mains on the 60th 
floor, steam pipes are carried up to the 
top floor and down to the 3let floor. 
From the mains on the 30th floor, 
steam is carried down to the 17th 
floor. Finally, steam is carried from 
the cellar pipe gallery upward to 
the 16th floor. Welding was adopted 
for joints and connections wherever 
practicable — in the sub-cellar level, 
throughout the main supply riser, and 
in the 30th and 60th floor mains. 

T WENTY-EIGHT passenger eleva¬ 
tors, two service elevators, two to 
the tower, one for the restaurant, and a 
sidewalk lift have been installed. The 
passenger elevators and the two tower 
elevators are Otis electric, gearleas, 
machine type, with full automatic 
signal control and automatic leveling. 
This type is practically self-operating 
since the operator simply pushes but¬ 
tons for all the floors desired on any 
one trip, and the mechanism stops the 
car at those floors as they are reached, 
levels off, and opens the doors. Like¬ 
wise, a signal from any floor automati¬ 
cally stops the car as it reaches that 
floor. The passenger elevators have a 
capacity of 2500 pounds and a speed 
of 1000 feet per minute—or about 12 
miles an hour, vertically!—but will be 
run at 700 feet per minute until the 
city code allows the higher speed. 

Cold water for fire and sanitary pur¬ 
poses throughout the building is 
pumped to the upper floors in three 
stages by means of house pumps and 
fire pumps. By installing brass pipes 
in the hot water system throughout 
and on the cold water system for all 
pipes up to and including 2}4 inches, 
the owners have exercised forethought 
to obviate the trouble of rusted and 
clogged pipes in the future. 

Other problems • were encountered 
and other unique practices or adapta¬ 
tions than theism described here were in¬ 
volved in the building of this structure, 
but they were of such a specialized or 
general nature as to fall without the 
scope of this article. W. R. Squire 
& Son and H. G. Balcom designed the 
steel, and Post and McCord were the 
steel contractors. William Van Alen 
was the architect; Fred T. Ley & Com¬ 
pany, the general contractors; and 
Louis T. M. Rabton, the consulting 
engines* 
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OUR POINT OF VIEW 


Safety Needed 

HERE is quite a contrast between 
the remarkable record of safety 
achieved by the builders of the Chrys¬ 
ler Building, and the apalling death 
rate suffered during the past year by 
house wreckers. Only one death re¬ 
sulted from accidents sustained in 
construction work on the above men¬ 
tioned building, but 20 deaths are re¬ 
ported as the result of house-wrecking 
operations in New York City in 1929, 
primarily because of the method of 
demolition. 

Prior to last year, buildings and 
houses being destroyed to make way 
for larger, more modem structures, 
were demolished floor by floor. House¬ 
wrecking contractors then conceived 
the method of breaking through all 
floors of a building, regardless of 
height, and dumping all material di¬ 
rectly to the basement for removal. 
This did speed up demolition, but at 
the same time it subjected the work¬ 
men to far greater danger than before 
because, with floors broken through, 
nothing is left of a building but a mere 
shell of walls on the top of which 
laborers must work. Practically all 
the men killed while working in this 
way, fell from these walls directly to 
the basement, in many cases 10 to 15 
floors. 

Today there is necessity for speed in 
all industry and construction work 
but this speeding up in all cases in¬ 
creases the hazard and the demand for 
more effective safety measures. 
Whether, in house wrecking, this 
points to a resumption of old methods 
or to the adoption of positive accident- 
prevention measures, we can’t say; 
but something must be done, for time- 
saving is no excuse for taking human 
life. 

Business and the Individual 

HAT the responsibilities of Ameri¬ 
can business to the individual, 
the nation, and the world, are increas¬ 
ing more rapidly than ever before was 
pointed out in an address given some 
time ago before the Chamber of Com¬ 
merce of the United States by Julius 
H. Barnes. 

‘In this present era of applied in¬ 
vention,“ said Mr, Barnes, “of trained 
intelligence, of old industries expand^ 
checked, or displaced, of whole new in¬ 
dustries rising with the magic wand 
of invention, and of high speed in the 
creation of wealth and possessions, we 
have a fluid economic structure that 
chidlenges the imagination. The so¬ 
cial habits, indeed the individual 
character of our people, are under the 


influence of new and vast forces. The 
scene shifts hourly. The world of 
everyday has become a fairyland.” 

In 17 years our national income has 
increased from 32 billion dollars to 90 
billio% dollars annually. This is sig¬ 
nificant because, as Mr. Barnes said, 
“America has learned that national 
wealth is the aggregate of individual 
possession and attainment and that the 


Who Says Hard Boiled? 

'T'HE world of science will 
A give a good round cheer 
when it learns that a public 
utility company has surrendered 
five thousand good hard round 
dollars for the sole purpose of 
enabling some archeologists to 
dig up areas behind a newly con¬ 
structed dam, because these 
areas are believed to contain 
Indian artifacts and are about 
to be flooded. Louder cheers will 
be added when it is learned that 
the money was forthcoming 
without a struggle; in fact, it 
was voluntarily contributed. 

The company in question is 
the Pennsylvania Water and 
Power Company, the dam is at 
Safe Harbor in that state, and 
the official recipient of the exca¬ 
vation fund is Mr. Frederick A. 
Godcharles, Curator of the State 
Library and Museum. 

When supposedly “hard- 
boiled” money-making concerns 
do things of this kind, and espe¬ 
cially when thaii, stockholders 
permit such diversion of funds 
without promise of a cent’s re¬ 
turn, we think signifies that 
things are looking up. Enlight¬ 
enment is spreading, even to the 
pocketbook. 


stimulated production of the individual 
inevitably builds iugher the aggregate 
of national possession.” It is signifi¬ 
cant also that the relative national 
wealth of the United States against 
that of Great Britain is almost the 
exact relationship of the relative per 
capita horsepower: 4^ to 1. America 
possesses two thirds of the world’s 
banking capital and heads the list in per 
capita ownership of prosperity-pro¬ 
ducing machinery. Contrast our ma¬ 
chinery equipment of 24 dollars per 
person against, for example, that of 
Russia of one dollar per person. 

Business, in days gone by, may have 
been ruthless and savagely unjust; 
nevertheless it is the basis of a public 
and individual welfare unequaled any- 
tvhere in the world. Having outlived 
the ethics—or Ikck of them—of past 
days, American business now has many 
duties to perform. It must maintain 
its present high standards and must 


appraise the background of those 
forces that induce economic, political, 
and social changes; for they influence 
the markets of the world, therefore the 
wealth of the nation and, consequently, 
individual welfare. In short, business 
has responsibilities, the ramifications 
of which touch every phase of human 
endeavor, and it must, therefore, main¬ 
tain public confidence by continued r<^ 
search and progress, service, and unim¬ 
peachable ethical standards. 

Naval Conference Problems 

AMID surroundings most appro- 
l\ priate for an epochal event, the 
London Naval Conference came to 
order; delegations from five great 
naval powers, assisted by the cordial 
welcome of King George and the 
British Government, quickly estab¬ 
lished a friendly atmosphere conducive 
to the solution of the various intricate 
problems confronting them. The 
leader of each delegation in turn in¬ 
dulged in optimistic generalities, made 
guarded reference to the naval needs of 
his state and truthful disclaimers of 
hostile intent. No new facts were de¬ 
veloped or, by the initiated, were ex¬ 
pected to be developed; the press of 
the world had been discussing for 
months the critical points confronting 
the delegates; and literally no new 
facts remained to be revealed. 

It is well that these friendly formali¬ 
ties increased the understanding be¬ 
gun by the Hoover-MacDonald con¬ 
ferences on the Rapidan, for as soon as 
the delegations attempted to translate 
genial generalizations into concrete 
categories of ships, the carefully con¬ 
cealed but well known frictions ex¬ 
posed themselves to view. After our 
long struggle with Great Britain over 
the cruiser parity it will surprise most 
Americans to learn that Europe still 
suspects a secret Anglo-American un¬ 
derstanding. Yet such is the persist¬ 
ent European suspicion. 

After the conference opened, there 
was considerable maneuvering for posi¬ 
tion, similar to the preliminary moves 
often observed at our national presi¬ 
dential conventions. France seemed 
to have all the advantage at this stage, 
until Mr. Stimson stated the Ameri¬ 
can position and Mr. MacDonald fol¬ 
lowed with the British reaction. Un¬ 
fortunately the American and British 
statements appeared to confirm the 
European impression of an American- 
British understanding and irritated the 
French who still remember how they 
were isolated at the Washington Con¬ 
ference. 

(Please turn to page 828) 
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Can the World Banish Malaria? 

A Physician^s Practical Plan to Rid the World of the Mos^tato- 
Borne Disease; a Plan Which Nearly All Can Test 

By THEO. KRYSTO, M. D. 


Will You Take a Hand? 

P ROFESSOR DAVID STARR 
JORDAN, former head of 
Stanford University, famous nat¬ 
uralist, expert on mosquitoes in 
relation to malaria, and Corres¬ 
ponding Editor of this magazine, 
states that ‘'Dr. Krysto’s sugges¬ 
tions may prove of tremendous 
worth to the world. I think,’* he 
writes, “that you will be making 
no mistake in printing it.” We 
hope to receive in Dr. Krysto’s 
behalf communications from 
readers who may have noted the 
peculiar antipathy between the 
leguminous plants and the organ¬ 
ism of malarial fever; also from 
any who may be led to try out 
this year the Krysto plan of 
elimination of the disease —The 
Editor* 


I WISH to show the people a way 
to free themselves of malaria and 
of human blood sucking mosqui¬ 
toes. I also want to show that 
this liberation could be effected easily, 
cheaply, and in a short time. This is 
the discovery of a sober physician, 
made 33 years ago, verified since by 
hundreds of cases in Europe, Asia, and 
both Americas, and confirmed by re¬ 
cent discoveries and observations of 
several authorities. To this I shall 
add another discovery made by a solid 
French scientist and confirmed by his 
conspicuous demonstrations—not in a 
laboratory but in real life. 

Malarial fever is a dreadful, world¬ 
wide disease. If you look at the map 
in a medical geography, you will see 
that the whole space between 40 de¬ 
grees north and 80 degrees south is 
flooded with malarial fever, with the 
exceptions of dry Australia, the dry 
western states of the United States, 
most of Arabia, and Egypt. In some 
localities almost the whole population 
is sick with the fever, like many places 
in Africa, Central and South America, 
Indo-China, the lowlands of India, 
and so on. There are in Africa many 
places where malarial fever kills in 48 
hours if medical help does not come 
in time. Many of us remember a bold 
challenge of Ravanalona, queen of 
Madagascar, to the French Govern¬ 
ment: *T have very few soldiers, but 
my fevers will decimate your armies 
very efficiently!" 

Millions are sick with malarial fever 
in acute form, milliona are sick with 
tbe same fever In chronic form (palu- 


dism), and other millions are suffering 
from blood-sucking mosquitoes. All 
these sufferings are dispensable. The 
causes can—and must be—extermi¬ 
nated, eradicated. I know what ma¬ 
larial fever is, for 1 was sick with it 
during 19 years. 

In fairy tales the treasures are often 
guarded by colossal genii, immense 
dragons, powerful goblins, but the 
treasures of the tropics are guarded by 
tiny fairies—mosquitoes. They are 
small, the smallest of them being al¬ 
most invisible, but they perform their 
duty wonderfully well. They sting, 
annoy, and irritate; they poison with 
the germs of malarial fever, yellow 


fever, filariosis, elephantiasis, and what 
not. 

The fight between men and mos¬ 
quitoes is very old and until quite 
recently the mosqqitoes were the con¬ 
querors. Some scientists are of the 
opinion that malarial fever—in other 
words, mosquitoes—greatly contrib¬ 
uted to the downfall of the Roman 
Empire. At last the scales begin now 
to turn to man's side. Since the dis¬ 
covery of Sir Ronald Ross, in 1897-'98, 
that mosquitoes are the propagators 
of yellow fever and malarial fever, men 
have begun to fight them more ener¬ 
getically. The Americans have de¬ 
veloped quite successful methods, 
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which were demonstrated cotmpicu- 
ously at the Panama Canal and in 
cities of Ecuador and Brazil, the larger 
cities of the latter country being now 
almost completely free from mosquitoes 
and from the fevers. 

U nfortunately these simple 

and effective measures can not 
be applied to rural conditions. The 
main reason for the impossibility is 
this: In the city every receptacle con¬ 
taining water can be inspected and 
protected from mosquitoes by wire 
nets, oil, emulsion, or fishes that eat 
mosquito larvae. In the country, 
especially during the rainy season, 
every small cavity and hole in the 
ground—imprints of the hoofs of 
animals, for example—contains water 
and serves as a breeding place for 
mosquitoes. Dr. L. 0. Howard of the 
United States Bureau of Entomology 
relates the observations of W. E. 
Howorth in Tanganyika, Africa, that 
mosquitoes even breed the 

crowns of cocoanut palms. iK also 
cites several authors who observed 
breeding mosquitoes in tree holes, in 
cocoanut husks, in the hollows of 
bamboo stumps, and so on. 

Thus it has so far been impossible 
to free rural localities from man infest¬ 
ing mosquitoes, and therefore from 
malaria. With the methods which I 
have the boldness to offer it should be 
possible. 

When Sir Ronald Ross propounded 
a theory that malarial fever is propa¬ 
gated by mosquitoes, almost everyone 
laughed at him. Even General Gorgas 
laughed—the same Gorgas, who, after¬ 
ward, having adopted the Ross theory, 



The anopheXei mosquito carries malaria; 

when it alights its body slopes sharply 

put it into practice with such success 
in Panama, making it possible to dig 
the Canal. 

“The world requires,“ says Ross, 
*^at least ten years to understand a 
new idea, however important or simple 
it may be. The mosquito theorem of 
malaria was at first ridiculed, and its 
application to the saving of human 
life treated With neglect, jealousy, and 
opposition." 

I offer a plan to free the world from 
malarial fever and from human blood 
sucking mosquitoes. It is possible 
that my plan will be also ridiculed. It 
is, however, so easy to put into prac¬ 
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tice, so certain to produce the desired 
results, that I am sure in less than ten 
years every planter and every farmer, 
even the least instructed, will make 
use of it. The use of this plan will 
assist the tropics in working out their 
inexhaustible riches. 

Thirty-five years ago I lived in the 
village of Machindjauri, District of 
Batum, Caucasus, Russia. I noticed 
that out of 60 inhabitants of the village 
every pne was sick with malarial fever, 
except four—Sahli Effendi, his wife, 
and their two children. Analysis of 
the conditions showed me that Sahli 
Effendi differed from the other in¬ 
habitants of the village only in this: 
he raised beans for sale in the market 
at Batum, and alfalfa for his horse. 
The beans and the alfalfa were grown 
around his house. 

A nother instance, one summer, 

. when malarial fever was raging 
in Machindjauri, I moved my family 
to Kvishhety, near Suram, on the 
Transcaucasian Raijroad. This village 
consists of two parts. The larger part 
is situated on the slope of a mountain. 
It is free from malarial fever. The 
smaller part is situated in the valley 
of the Kura River, and has a good deal 
of fever. One of the inhabitants of the 
lower part of this village, Misho 
Kipiani, sowed about six acres to 
alfalfa. As soon as the alfalfa grew up 
and began to bloom, malarial fever 
disappeared as if by magic! 

These two cases were a point of de¬ 
parture in building my plan of attack. 
It is known that mosquitoes feed on 
the juice of plants; the males feed ex¬ 
clusively thus, and the females feed 
partly on the juice of plants and 
partly on the blood of animals and 
men. I found that when Anophela, 
the malarial fever mosquito, feeds on 
leguminous plants, their juice neutral¬ 
izes the noxiousness of the mosquito. 
It can no longer spread malarial fever. 
A locality known as the Marshes of 
Karfi-Su (Black Water), near Tiflis, 
Caucasus, was uninhabitable on ac¬ 
count of malarial fever. But the govern¬ 
ment performed some drainage, people 
began to come and to sow alfalfa, as 
alfalfa was in great demand on the 
Tiflis market, and malarial fever began 
to diminish. Local scientists and 
physicians ascribed this diminishing 
simply to the draitiage and the clearing 
of the underbrush, but Ayiopheles still 
was present there as before. Many 
of the mosquitoes were, however, being 
neutralized by the juice of the alfalfa, 
and could not spread malaria. 

When I was appointed Russian Gov¬ 
ernment Agricultural Commissioner to 
the United States I had to travel a 
good deal. Incidental to my special 
agricultural work, I continued my 
observations pertaining to my belieL 
I spent one summer in the southern 
states, and here I found many facts 
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that confirmed it. I am sorry to state 
that all my materials—notebooks, 
photographs, and so on, perished dur¬ 
ing the Russian revolution and my 
flight from the Bolsheviks, but I re¬ 
member several facts like the following. 
In the midst of the marshes of Ar¬ 
kansas I found a little farm which 



CULEX 

The rommon culex mosq^uito carries 
no malaria; its body resta horizontally 


belonged to an old man. He and his 
family were well, while all the people 
around were sick with malarial fever. 
The cause of this seeming immunity 
was clear. Beside a field of cotton he 
had, near his house, a field of alfalfa. 
His neighbors had only cotton fields. 

In 1911 I was sent by the Russian 
Government to Argentine to study 
some agricultural problems. I was 
greatly impressed with the remarkable 
extension of alfalfa growing in that 
country. Inquiries showed that as 
soon as alfalfa was sown in some 
malarial locality, the fever disappeared 
there at once. Just as in the Caucasus, 
the inhabitants of the localities ex¬ 
plained the disappearance of malarial 
fever by the fact that these places 
were cleared. They were cleared, but 
the mosquitoes were present there as 
before, but now they were “sterilized" 
and could not inoculate human beings 
with the disease. 

I N 1912 I was transferred from the 
Russian Government Agricultural 
Agency at St. Louis to the Department 
of Agriculture, Petrogad, Russia. In 
the summer of that year I was sent to 
Turkestan, Central Asia, to teach the 
farmers the California method of fruit 
drying. Here I also found innumer¬ 
able facts in support of my discovery. 
Wherever there was alfalfa among the 
orchards and vineyards there was no 
fever; wherever there were only or¬ 
chards and vineyards there was fever. 

My good friend Mr. I. N. Klingen, 
former Principal Agriculturist of the 
Imperial Domains (Ud^ly) in Russia, 
has communicated to me that by his 
order in the estates of the Grand 
Dukes, situated in the districts (gn- 
hernii) of Orel and Tambov, 60,000 
acres were planted to red clover. 
Previously these localities had many 
cases of malarial fever, but as soon as 
clover grew up, malarial fever dis¬ 
appeared there completely. Clover, 
like alfalfa, is leguminous. Alfalfa, 
clover, beans—all these and numerous 
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others belong to the leguminous family 
I and have in common a substance called 
couma rine, '‘May coumarine play a 
f rdle in the insects comparable to that 
1 which quinine plays in man/' says 
'the prominent Yale scientist d'Herelle. 
/^The English edition (1924) of 
/d'Herelle's book, “Immunity in Nat- 



ANOPHELES 

Above: the oggs (top and bottom). Below: 
the larva or ^‘wigglcr;'* at right, the pupa 


wral Infectious Disease,'* contains 
further confirmation of the theory. On 
page 187 the author says: “The 
greater portion of the Argentine 
Republic is completely free of ma¬ 
laria, in spite of the fact that the 
anopheline carriers abound in these 
regions where very frequently are to 
be found human carriers of the plas- 
modia, who have contracted the disease 
in the malarial districts." 

Further, Dr. d'Herelle states, “We 
have seen that in all of the free regions 
there is a wild plant . . . called by the 
natives Hrehol de olor* (scented clover), 
belonging to the genus Melilotus, 
probably a local variety of Melilotns 
altissima. 


F lowering takes place during 
the critical period of malaria, 
that is, from the beginning of sumqjer 
to the end of autumn. The highly 
scented blossoms are continually fre¬ 
quented by insects of many kinds, and 
particularly by Anophelines, which 
feed upon the juice which, like all 
plants of the genus, contains a 
glucoside, coumarine. This plant is 
not present in malarial districts." 

On page 188 we read this: “Recently, 
while living in Holland, I have sought 
the cause of the disappearance of ma¬ 
laria, as has been noted for about 20 
years, from certain islands of Zealand 
and from northern provinces of Hol¬ 
land. In these two regions the dis¬ 
appearance of malaria coincided with 
the accidental introduction of plants 
of the genus Melilotus . . . Malaria 
has, on the contrary, continued to 
ravage certain of the Zealand islands 
where . . . the Melilotm has not been 
introduced." 

j I was equally much pleased to find 
jin the Literary Digest, Volume 98, 
Number 4, page 17, the following ab- 
I stract from the pamphlets of Sir 
I William Willcocks, engineer of Cairo, 
Egypt: "Cii^vated Egypt is mainly 


immune from malaria, and cultivated 
Egypt means Egypt with all its 
wealth of clovers, leguminous plants, 
wild melilotus, and trigonella. But 
where tracts of Egypt have been 
planted with fruits or other crops in¬ 
stead of clover, there malaria de¬ 
vastates the population as it does in 
Palestine and Greece, where there are 
few leguminous crops and in those 
parts of India where gram, a kind of 
chick-pea, is not cultivated." 

You see that all three of us came 
independently to the same conclusion. 
And all three of us have traveled 
w’idely so that we could observe the 
confirmations of the theory in differ¬ 
ent localities of Europe, Asia, Africa, 
and America. 

All this gives me a support to an 
affirmation that my theory could be 
applied consciously in any malarial 
locality, as it was applied uncon¬ 
sciously ^ the localities mentioned 
above. (STe can introduce leguminous 
plants, with the intention of disinfect¬ 
ing Anopheles, the malarial mosquito, 
either as fodder, as manure, or as 
decoration?! Some of these leguminous 
plants are flowers and some are 
large, shady trees, but all of them have, 
as is well known, the property of 
gathering nitrogen from the air by 
means of the nodules on the ends of 
their roots. 

T his is the first part of my plan. 

The second part consists of re¬ 
placing mosquitoes which suck the 
blood of human beings by mosquitoes 
which suck the blood only of animals. 

In the Comptes Rendus de VAcademic 
des Sciences, Paris, France, for the 
year 1924, 1927*, and 1929, there are 
some very interesting articles by a 
French naturalist, J. Legendre. As 
he states, there are some mosquitoes 
that do not sting men. There are also 
some mosquitoes whose larvae eat 
the larvae of another mosquito, and 
in this way exterminate them from 
a given locality. M. Legendre has 
discovered in Brittany a mosquito— 
he calls it Breton cw/pjci^which crowds 
out another breed of Culex mosquitoes, 
and at the same time does not sting 
men but only animals. 

In July 1928, M. Legendre trans¬ 
ported eggs and larvae of Breton culex 
from the place of its habitation to 
Pons, where swarms of Culex pipiens 
and Culex hortensis annoyed the people. 
In the summer of 1924 M. Legendre 
did not find these mosquitoes there. 
They were replaced by Breton culex. 
These mosquitoes, hatched in proxim¬ 
ity to the habitations, did not sting 
children or adults but only chickens 
and probably wild birds. M. Legendre 
continued his observationB in 1928, 
and found out that Breton culex had 
held its own, and continued to be 

•The atitele of abitractfid Ui the 
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"man-hating" in the new locality. 

A proprietor of a fartn near Pens 
asked M. Legendre to free him from 
annoying mosquitoes. M. Legendre 
introduced his Breton culex, and in 
one month they crowded out the 
aboriginal mosquitoes. 

M. Legendre also discovered in 
several localities in France a variety of 
Anopheles maculipennis mosquito 
which does not sting men. Curiously 
enough, these mosquitoes and Breton 
culex live together in some localities as 
good neighbors, having no tendency 
to crowd one another out. M. Legen¬ 
dre thinks it would be well to intro¬ 
duce both of these races into localities 
where there are malarial fever and 
human blood sucking mosquitoes. 

While the first part of the proposed 
method—the use of leguminous plants 
—is a novelty, the second part is a 
new departure from the ordinary use 
of insects to fight other insects which 
are injurious; lady birds against aphis 
and scales, for example. These natural 
methods are mostly far superior and 
preferable to artificial ones, and, 
especially, far less expensive. But the 
use of oil and emulsions in rural con¬ 
ditions is inadequate. 

So, let us take leguminous plants 
and friendly mosquitoes and start 
our work of liberation. We may start 
our work on the island of Cuba. I 
choose it for many reasons, the main 
one having to do with the acclimatiza¬ 
tion of the mosquitoes themselves. 
Insects, like plants and animals, must 
be acclimatized gradually, step by 
step. Cuba could be followed by 
Paraguay, Brazil, and Central America. 

I have outlined, rather briefly it is 
true, the salient parts of the plan for 
ridding the world of the malarial 
feyer mosquito Anopheles, though I 
have not here touched on its humani¬ 
tarian aspects or indeed on its economic 
aspects. It might be said that malarial 
fever costs the world millions in loss of 
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Above are the oksa of the cuUx, laid in 
maaaes, add below are the larva and papa 


productivity alone, but a definite 
estimate would force us to talk in 
terms not merely of millions but of 
billions. 

I hope that among 120,000,000 
Americans there will be found one 
who can lend a helpixw himd to tlds 
entetprise. 
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THE NEW HIGHWAY AT AN UNDERPASS 

The sub-crade is surmounted by 12 inches of heavy rocl^ then 
a layer of concrete from six to nine inches in depth. This is 
topped by a two-inch bltulithic covering of special composition 


ONE OF THE 25 OVERPASSES 

Outside the towns, the highway is about 20 fwt in width with a 
5.64 foot shoulder on either side. In towns the wid^th iaabojjt 
26 feet. Note the massive construction for withstanding storms 


Cuba Builds a Model Highway 

Work Is Progressing on This 700 -Mile Highway, in Which 
All Qrade Crossings Are Eliminated 


By HAMILTON M. WRIGHT 

i 

C onstruction on the 700 -mile Cuban central Highway is 
now 59 percent complied, according to W. C. McDonald, 

I manager of the Cuban operations for Warren Brothere Com¬ 
pany, of Boston, which is constructing 500 miles of the road. 
The remaining 200 miles, in the Matanzas and Santa Clara provinces, are 
being constructed by the Associated Cuban Contractors, 

One of the outstanding features of this arterial highway is that ther^ 
will be no intersections with railroads. It is believed to be the only great 
national highway on which grade crossings have been eliminated en¬ 
tirely. In seven instances, the highway passes beneath the railway 
tracks, and in 25 it crosses above them. 

There are no grades exceeding 5 percent, and no turns with more than 
4 percent curvature. A large number of costly fills and cuts have been 
necessary to maintain a direct route in thejUKged «)^ 

The total cost of the road was originally estinmted at 76,680,000 dollars, 
but extensions since authorized have raised the cost to approximately 
100 million. Already about 60 million dollars has been expended. 

Approximately 11,000 men are employed in the winter season when 
the work is not hampered by torrential rams. Of these, about 8000 are 
employed by Warren Brothers Company. This firm has introduced 
about 2,600,000 dollars worth of 











road-making equipment. 

At present it is possible to ride 
about 76 miles east or west of 
Havana on the new highway. It 
is expected that the road from 
Havana to the city of Pinar del 
Rio will be opened on May 20th, 
the 28th anniversary of the estab¬ 
lishment of the Cuban Republic. 
It will also be open from Havana 
to Santa Clara by that time, ac¬ 
cording to expectations. In the 
summer of 1980, the road is sched¬ 
uled to be open from Havana to 
Camaguey. Mountainous ^ sec¬ 
tions of the road in Oriente 
Province have been completed, 
but the final opening of the road 
to Santiago de Cuba will probably 
occur late in the spring of 1981. 


FLOOD PROTECTION 

This Tilford rock fill at Madruga passes 
Qvet a valley which often is nooued 
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CUBA’S NEW HUNDitED MILLION DOLLAR HIGHWAY 
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The Two April Eclipses 

Astronomers Will Make Full Prepuration, Even Though the 
Coming Solar Eclipse Will Last Only Two Seconds 


By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of tha Departmont of Attronomy and Director of theObeervatory ai Prinoaion Univaraity 
Raaaaroh Aaaootata of tha Mount Wilaon Obaarvatory of tha Carnagia Institution of Wasnington 


T he month of April is notable 
for the occurrence of two 
eclipses, one on the 12th-13th 
and one on the 28th, both of 
which are visible throughout the whole 
extent of the United States. The first is 
a partial eclipse of the moon which hap¬ 
pens on the night of the 12th and early 
morning of the 13th. At this time the 
moon passes far to the north of the 
center of the earth s shadow, so that 
only one ninth of her diameter is im¬ 
mersed in it, even at the greatest phase. 
Were her track only 250 miles higher 
above the plane of the ecliptic she 
would escape eclipse altogether. 

The moon enters the penumbra of 
the earth’s shadow at 10:43 p.m., 
Eastern Standard Time. At this mo¬ 
ment an observer at the proper point 
of the moon’s surface, on what looks 
to us as her southeastern edge, would 
see the earth just begin to trespass on 
the sun’s disk and cut a small notch 
in it. The terrestrial observer watch¬ 
ing the moon will notice nothing at all, 
for at this first moment the brightness 
of the sunlight which illuminates the 
moon will be decreased by only an in¬ 
finitesimal amount. Half an hour or 
so later, when the earth has hidden a 
considerable part of the sun from our 
hypothetical lunar observer, the gazer 
from the earth may notice that the 
southeastern side of the moon is not as 
bright as the rest, and before midnight 
this change will be conspicuous. 

F inally, at 12:21 a.m. on the 
13th, the moon’s edge reaches the 
true shadow or umbra. For a lunar 
observer at this point the sun would 
disappear behind the earth, while the 
terrestrial watcher will see the dark 
shadow beginning to cut a notch in 
the moon’s limb. To the naked eye 
the edge of the shadow seems sharp, 
but a field glass, and much more a tele¬ 
scope, will show that it is hazy and in¬ 
definite. This is natural since it is the 
shadow of the earth’s atmosphere and 
not of its solid surface. 

On the present occasion when only a 
small part of the moon’s edge is shad¬ 
owed, the obscured portion will be 
almost invisible, but this is mainly an 
effect of contrast with the bright part 
of the disk. In eclipses of greater 
magnitude, and especially in total 
eclipses, the whole body of the moon 
remains visible, illuminated faintly by 
light which has been reflected by the 
earth's atmosphere—just as a concave 


lens bends light inward. Our im¬ 
aginary lunarian would at this time 
see the earth rimmed by a narrow but 
brilliant line of light, brightest at the 
point on the edge which was nearest to 
the hidden sun, tinged with the colors 
of the sunset, interrupted here and 
there by gaps where clouds impeded 
the free passage of the rays. Little of 



ECLIPSE RECORD-HOLDER 
Professor J. A. Miller, Swarthmore as¬ 
tronomer, has never lost an eclipse be¬ 
cause of cloudy skies. Nine times he has 
journeyed to witness total eclipses—nine 
times been rewarded. Other astrono¬ 
mers, joking, perhaps envious, accuse 
him of having a “pulV with the weather 



ECLIPSE OF 1929 

Taken with the Navy's telescope camera, 
Philippines, Hay 9, 1929. Furnished by 
Theodore Miehelson, one of our readers 


this will, however, be visible at the 
present time. 

At 12:68 A.M. the eclipse area reaches 
its maximum and at 1:36 the shadow 
withdraws. The moon is not out of the 
penumbra until 3:15 a.m. but the last 
stages of its exit, like the first of its ap¬ 
proach, will be imperceptible. 

Of much greater interest and im¬ 
portance is the solar eclipse of April 
28th. This is described in the Nautical 
Almanac as a “central” eclipse, since it 
is total at some points along the shadow 
track, and annular in others and can 
not therefore be called by either name. 

It may be remembered that when 
the moon is nearest the earth her 
shadow extends beyond us. When it 
strikes the earth’s surface it forms a 
small dark spot, never more tfcan 
about 160 miles in diameter, from 
which all sunlight is excluded (Figure 
1). An earthly observer anywhere 
within this region will see at the given 
moment the moon completely hiding 
the sun and outlined black against the 
corona. 

B ut if the moon is farther off than 
the average her shadow tapers to a 
point before it reaches the earth, and 
there is no point on the earth’s surface 
from which all sunlight is cut off. An 
observer right in line with the moon 
and ,sun will see the former centered 
exactly on the latter but exhibiting a 
smaller disk, so that a narrow bright 
ring of the sun sticks out all around 
and produces an annular eclipse. 
(Figure 2). 

Once in a while, however, the 
moon's distance may be intermedi¬ 
ate, so that the point of the shad¬ 
ow falls short of the earth's center 
but is nevertheless able to reach its 
surface which is almost 4000 miles 
nearer. In such a case an observer on 
j^e central line near the ends of the 
shadow track (A in Figure 3) will see 
an annular eclipse, while for one at 
B, near the middle of the path, it will 
be total. This is what happens on the 
28th. The tip of the shadow cone 
reaches at most only about 70 miles 
beyond the earth's surface, so that the 
eclipse is annular over most of its 
course but total for a small part in the 
middle. 

Starting far out in the Pacific th^ 
line of central eclipse passes some 500 
miles south of Hawaii. The eclipse 
becomes total shortly before its track 
reaches the Californian coast which it 













att^W 4^ ]>oiiit about ten milee north 
of Its motion here is 

2 L]mo^)Sm northeast and takes it diag-* 
onikUsr iM^ro8B northern California^ 
noi^ifilitern Nevadai the south- 
eaetcM corner of Oregon and through 
Ida^ nnd Montana into Canada. 
ShoKl^ after crossing into Montana 
the icUpse loses its total character and 
the annular phase is visible along the 
rest of the track which crosses Hudson 
Bay and Labrador and leaves the 
earth in the Atlantic south of Iceland 
and west of Ireland. 

A partial eclipse can be seen in a 
wid(^ belt on each side of the central 
line extending northward to Alaska, 
Siberia, Greenland, and the Pole, 
southward to Yucatan and Cuba and 
eastward to Scotland and Ireland 
where the sun sets eclipsed. 

T he mapiitude of the greatest 
eclipse is of course more than 99 
percent at San Francisco and is more 
than 80 percent along the whole 
Pacific Coast from Seattle to San 
Diego. Chicago sees a .maximum 
eclipse of 64 percent, New York 54 
percent. New Orleans 30 percent, and 
southern Florida only half as much. 

The total phase is longest in Nevada, 
but even there it lasts only a second 
and a half. The moon’s shadow has 
tapered to a diameter of leas than three 
quarters of a mile at a point where it 
reaches the earth, and this goes by 
very quickly. For the same reason the 
eclipse track is so narrow that great 
care will be necessary in picking out 
observing stations. In spite of this 
almost absurdly short duration the 
eclipse is likely to be well observed. 
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Figure 1 illustrates a common total 
eclipse, Figure 2 an annular eclipse, and 
Figure S peculiar conditions on April 28 

Its track leads through a readily ac¬ 
cessible country, near noon, when the 
sun is high, and it comes at a season 
when the chance of fair weather, es¬ 
pecially in the Nevada deserts, is very 
good. 

It may aopear remarkable that any¬ 
one should go to ^the expense of a 
journey across the Sierras to spend 
less than two seconds in observation, 
but there are some problems for the 
study of which this eclipse is distinctly 
favorable. 

At the moment of totality only the 
actual photosphere of the sun will be 
hidden—indeed it may even peep out 
here and there through the gaps be¬ 
tween the lunar miiintains. All the 


275 

overlying layers of the sun’s atmos¬ 
phere will be fully visible, and spec¬ 
troscopic observations taken with au¬ 
tomatic photographic devices during 
the critical seconds may give data of 
much interest and importance. 
Another problem which may well be 
attacked is that of the light of the 
part of the sun’s disk close to its edge. 
It is well known that the limb of the 
sun is not nearly as bright as the cen¬ 
ter. To follow the fall of brightness 
up to within 1 or 2 percent of the dis¬ 
tance from the center to the edge is not 
difficult, but in the last 2 percen^ of 
the distance the brightness falls off 
very rapidly and all sorts of complica¬ 
tions arise when measures are at¬ 
tempted with a full sun. Scattered 
light in the instruments, and the 
trembling of the image due to ‘'bad 
seeing,” make the observations very 
troublesome. But, when the moon 
eclipses the sun, all that needs to be 
done is to measure the brightness of 
the remaining sunlight during the 
partial phases, and the problem is then 
one which the mathematician can 
easily solve. At the present eclipse the 
sun’s light will fall off very fast indeed 
during the last few second's before 
totality, and come back again with 
equal rapidity. Some automatic regis¬ 
tering device, doubtless photographic, 
would have to be employed. If one is 
available we may learn much more 
than we know now about the bright¬ 
ness of the sun’s edge; and this knowl¬ 
edge will be of much importance in 
testing the theories which are rapidly 
growing up regarding the sun’s surface. 

S O much for the professional ob¬ 
server. But will it pay the sight¬ 
seer to go out of his way to look at 
this eclipse? Most assuredly. There 
will be time for only a fleeting glimpse 
of the corona. Indeed there may be 
so much light in the sky as to drown 
out all but the inner portions of it. 
But the advance of the shadow,' com¬ 
ing like a narrow beam of blackness 
from the southwest, should be spec¬ 
tacular. At the crowning instant 
when it passes over in a “flash of 
blackness” the sun may appear as a 
ring of dazzling points of light inter¬ 
rupted by the mountains along the 
moon’s edge. Something of this sort 
was seen at the last similar central 
eclipse, the track of which passed near 
Paris a year or two before the war. 
We may trust Californians not to miss 
the sight when they have the chance. 

The location of the track along which 
this phenomenon was visible should 
fix with great precision the line of 
central eclipse, and this again will give 
precious information to the theoretical 
worker. All told, the eclipse will 
abundantly repay both the observer 
and the sightseer, and it is to be hoped 
that it will be well watched.— Rome, 
Italy, December, 1929. 



the center line of the eelloce extendi disfobeUy from lower left toward upper rixht. The 
;odNereimefit^ may be s^M oat from the diawing itMlf, by the eepeetatiy fntereeted reeder 
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SITE OF THE EXPERIMENT IN RECLAMATION-FERTILIZATION 

The irregular area outlined in white in the lower right hand points to the small lake, the bed of .which was covered with a 
corner is the Western Washington Hospital grounds, “nie arrow heavy vegetable humus. Tacoma is in the haze of the background 


Land Reclamation By Silting 

Natural Humus Is Pumped, in Suspension, From Lake Bed Onto 
Qravelly Soil, Resulting in Extraordinary Fertilization 


A UNIQUE and one of the most 
successful of the many rec¬ 
lamation schemes in use on 
the arid lands of the west was 
originated by Dr. Charles E. Taylor, 
superintendent of the Western Wash- 
in^on Hospital, located near Tacoma, 
Washington, on the farm lands of the 
institution. 

This hospital, the largest operated 
by the State, was established shortly 
after Washington was admitted into 
the Union. Because of its proximity 
to the densely populated area border¬ 
ing on Puget Sound, this location was 
chosen despite the fact that the entire 
area is part of an immense glacial 
moraine, left by a mighty glacier that 
at one time swept southwesterly down 
the slopes of Mt. Ranier-Tacoma and 
emptied its icebergs into the deep 
waters of Puget Sound. Cultivation of 
crops on the loose sandy soil of this 
area has long been a hopeless task, 
requiring excessive application of black 
dirt and water to form a soil that would 
nourish plants as well as hold moisture. 

Some idea of this peculiar formation 
may be gained by consideration of the 
fact that one of the world’s largest 
gravel pits is operated at tidewater, 
just two miles below the hospital, 
which is at an elevation of about 400 
feet. Test borings indicate that this 


By CHARLES F. A. MANN 

glacial deposit, on which part of the 
city of Tacoma, as well as the institu¬ 
tion, is situated, is from 300 to 900 feet 
deep and of unusually uniform size. 
The sand is nearly all of white quartz- 
silica composition. 

U PON assuming charge of the insti¬ 
tution several years ago. Dr. Tay¬ 
lor at once set about to discover means 
to improve the general productiveness of 
the 700-acre farm operated by patients 
of the institution, from which a major 
portion of its food supply is derived. 
For years the institution had taken 
many prizes from its displays at local 
agricultural fairs, but these prize crops 
were all grown by a patient in his 
small garden situated near the shores 
of Waughop Lake, from whence comes 
the irrigation water supply used during 
summer months. Dr. Taylor found 
that this man was mixing his garden 
soil with a blackish pasty substance 
which he dug from the shores of the 
lake when excessive pumping had 
lowered its surface during summer 
months. 

Tests of the composition on this 
deposit diowed it to be a pure vege¬ 
table mold, of bluish gteen color, that 
had been accumulating for centuries 
on the bottom of the lake. Since its 
decay had taken place under water, 


practically all of its mineral content 
had been retainea. It is of almost 
powdery fineness, a small quantity 
shaken with water requiring over 80 
hours to settle out. In its lower strata 
it took the formation of a thick vege¬ 
table jelly. Tests with iron piping 
driven into the bottom showed the 
deposit to be nearly 200 feet thick. 

Tracing the course' of the glacial 
moraine, scientists have found it to 
be about 24 miles wide at its widest 
part, running inland into the rocky 
foothills of Mt. Ranier-Tacoma for a 
distance of about 45 miles. The sudden 
termination of the deposit in these foot¬ 
hills is explained by the fact that the 
14,408-foot volcanic cone was at one 
time about 3000 feet higher; a gigantic 
explosion, which must have made the 
explosion of Krakatoa in Java Strait in 
modern times a puny affair, scattered 
the entire top and its masses of ice 
over a very wide area. Because of the 
heavy precipitation on the mountain 
and the higher altitude of the older 
cone, the Ice-pack was forced clear to 
tidewater, carrying its burden of pul¬ 
verized rock and sand with it. At the 
present time many small lakes are 
scattered over its surface, yet only in 
very recent times have scrub oak and 
the perstotent Douglas Fir with its 
flat, fan^like root sl^ucture, gamed a 




liiothold^ on the loose ssn^ soil 
tWoss of the one-time glacier have 
maniteted themselves in freakish ways 
tbrotigliout the area. In the northern 
I^art of Thuraton County there is an 
ar^a of ground covered with peculiar 
mounds of gravel. On the soil of 
these moun^t for the presence of 
which no explanation can be made, 
only buttercups and coarse grass 
grow for a“ short while each spring, 
although on the heavy clay of Tacoma 
nearby, plant growth is luxuriant the 
year 'round. 

After careful study, Dr. Taylor 
found that many of the lakes over this 
section had similar deposits of the soft 
mold, which accounted for water 
remaining on the sandy soil. It is 
commonly believed by people living 
on the shores of these lakes that any 
attempt to drain the lakes in order to 
remove snags and stumps will break 
this seal and ruin the property. Real- 
estate developers are always poetic 
about describing the virtues and pic¬ 
turesqueness of the snags and stumps, 
BO the lakes are never drained for 
cleaning. 

I F small-scale use of this deposit as 
fertilizer and binder was successful, 
why not use it on a large scale and 
test its merits on a public farm? Thus 
would be proved for the small farmer 
the possibility of using land that is not 
worth over 25 dollars per acre for 
crops in its present state. Dr. Taylor 
also wondered whether the lake, which 
is about 80 acres in extent, was not 
fed by springs instead of merely being 
a drainage pocket for rainwater. Ac¬ 
cordingly, plans were made for placing 
the irrigation pump on a barge near 
the center of the lake. 

Early in 1927 the pump was started, 
delivering 300 gallons per minute, and 
by autumn the lake was dry. The 
object was to expose the mud until it 
was hard enough to shovel out onto 
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trucks. When the bottom was exposed 
it was discovered that three springs 
with an inflow of about 150 gallons per 
minute kept the bottom stirred up and 
continually wet. Tests of the fresh 
mud rising to the surface showed that 
it was flne enough to be pumped 
through the entire irrigation system, 
even through sprinklers with quarter- 
inch nozzles! 

With one stroke it was possible to 
eliminate expensive hauling of the 
heavy black dirt from the valleys 
below and to irrigate the land and 
spread the mud which both sealed the 
loose sandy formation and fertilized 
it at the same time—all in one opera¬ 
tion. The swiftly revolving blades of 
the centrifugal pump, which was driven 
by a 12-horsepower motor, using cur¬ 
rent costing nine cents per hour, helped 
to mash the small lumps of the blue 
ooze. Soon the material was pouring 
over the fields through sprinklers and 
irrigation ditches at the rate of 150 
gallons per minute. It had the con¬ 
sistency of thick pea soup. The water 
soon filtered into the sand, leaving the 
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fresh humus to mix with the topsoil. 
Steady flow of the springs during the 
year made it possible to spread a four- 
inch deposit on the entire farm. Dr. 
Taylor points out that there is still 
no explanation for the existence of 
vegetable matter in the lake unless it 
was caused by the constant drifting of 
grass and leaves which dropped into 
the three-sided pocket. 

To the astonishment of agricul¬ 
turists at the Western Washington 
station in Puyallup, three crops of 
alfalfa were grown on a field during 
1928. Puget Sound climate was sup¬ 
posed to be bad for this crop, with 
most of its growing centered in the 
volcanic ash soils of eastern Washing¬ 
ton. Cabbage was grown where even 
fir trees previously had a hard struggle. 
Celery grew three feet high last year, 
on soil that formerly would not support 
plain grass. In 1927, 13 acres devoted 
to corn yielded 148 tons. In 1928, over 
200 tons came from the same patch. 
Costs for fertilizer and soil hauling 
were cut to a quarter those of former 
years, and with increased yields. 
Rutabaga turnips for stock feeding 
reached 10 to 16 pounds in size. 

T he success of Dr. Taylor's ex¬ 
periment has attracted wide at¬ 
tention throughout the northwest and 
it is believed that further projects will 
be undertaken to utilize the properties 
of this vegetable mold that is so 
widely deposited in western mountain 
and hillside lakes. Costs are limited 
to pump, power, and labor for digging 
ditches or running pipelines. Countless 
thousands of level prairies that are 
adjacent to lake deposits such as this, 
are scattered over the west. Applica¬ 
tion of water alone to these areas 
would be without result, but the prac¬ 
ticability of obtaining this vegetable 
humus from these natiual storehouses 
and supplying it to the soil, would 
open up an entirely new field for appli¬ 
cation of the principles of reclamalion 
on a restorative scale. 



THE 8FLENDI0 RESULTS 

la ttefcKrttground !• * flue growth of eabhags on Btmdy soft that, is^ously, was practically 
immm. Tbs am warn p^laittm) 40 yearn ago ami won't grow hit^ due to sandy aoU 



PUMPING THE FERTILIZING MUCK 

When the lake waa drained, it was found that the bed did not dry out because of several 
apringg. Thia pumping station was installed to pump the humu8>iilled water over the land 
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What Mummies Reveal 

X-ray Studies of Peruvian Mummies Show Us 
the Injuries and Diseases From Which the 
Ancient Civilized Indians Suffered 

By ROY L. MOODIE, Ph.D.* 

AnmtomiMt, CoUoge of MBtUcinm, Univmraity oi Illinoia 


A ME RICAN mummies have never re- 
/% ceived the attention accorded those 
i \ from Egypt. They are neither so 
ancient nor so numerous as those 
found along the Nile, nor did mummifica¬ 
tion in the Western Hemisphere have such 
an important influence on the daily life of 
the people as it did in the land of the pyra¬ 
mids for thousands of years. During that 
period the elaborate embalming processes 
and the preparation and care of the tomb 
developed into a widespread industry which 
furnished employment for a considerable 
part of the population, including many of 
high professional training. 

Mummies of one kind or another are 
known from isolated areas throughout that 
vast stretch of territory extending from 
Alaska to Patagonia, but are confined largely 
to the Pacific Coast. Nowhere in this area, 
however, did the preparation of human 
mummies attain the height it did in Egypt. 
There all of the sacred animals were also 
embalmed. This provides us with quite an 


from ancient Peru is known today. This 
is in the greatest contrast to the royal 
mummies of Egypt. A large folio catalog 
is required to contain the descriptions of 
those preserved in the Cario Museum. 

Little is known about the preparation of 
mummies in pre-Columbian Peru. We are 
pretty sure that the body was never opened 
for this purpose, as it commonly was in 
Egypt, yet there were skillful surgeons in 
Peru. Embalming materials, such as resins, 
astringents, gums, and so on, were known 
in early Peru, but we are not sure whether 
they were used. Sun-drying was probably 
the most common method. 

The greatest care was often exercised in 
the preparation of the mummy wrappings. 
Often, on the other hand, this was carelessly 
and heedlessly done. The sarcophagus and 
the coffin were unknown, nor were the tombs 
so elaborate as in Egypt. Many of the 
Peruvian mummies, after careful wrapping, 
were buried in the sands of the desert, or 
placed in fissures, in shallow recesses, or in 


insight into that country's vertebrate fauna, deep caverns. Nowhere in Peru was a tomb 
No animal mummies were prepared in the chiselled from the rocks, although they did 
Americas. employ certain pyramid-like structures built 

of mud bricks. 


T he nearest approach to the Egyptian 
mummification of the human dead was 
that which developed within the boundaries 
of pre-Columbian Peru, the empire of the 
royal Incas, where for hundreds of years 
great care was shown in the preparation of 
the dead. Recent studies of the ancient 
Peruvian mummies by the microscope, by 


T he wrappings, of -l^wtifully woven 
and decorated cloth, Of\ dressed skins, 
feather blankets, or of coarsely woven ma¬ 
terials and even of native grasses, do not 
display the complicated arrangements and 
writings of Egypt, nor do these materials 
ever indicate foreign trade. But they do 


MUMMY PACKS 
The packs served as 
coftlns, there being 
no further protective 
covering. The one at 
the top, 33 incheslong, 
is of plaited straw 



the X ray, by the connote some degree of commerce between 
study of the dry bones the coastal and mountainous regions of 
of disrupted mummy- ancient Peruvian times. The colors of bird 
packs and by a search feathers such as those of the flamingo and of 
into their surround- the macaws are perfectly retained after 
ings, have revealed a resting for a period of many centuries in the 
great deal of interest- desert sands. 

ing information re- The mummy packs of Peru are unlike 
garding the life of those of any other area. Often the huge 
those times when the bundle, gorgeously decorated and elaborately 
mummified bodies equipped^ shows a false head, with features 
were the actors of life's indicated by plaques of silver or other ma- 
drama. terials sewn on the face of the false head. 

It is said by early One, two, or three bodies may be enclosed 
writers that great care in the same bundle. Sometimes the X ray 
was exercised in the shows the mummy upside dowh in the pack, 
preparation of the A pre-Columbian pack in Field Museum at 
dead of the Inca Chicago contains father, mother, and child, 
household and that Raw cotton, abundantly grown in pre- 
tbe mummies were historic Peru, was used in quantities in the 
brought out on feast wrappings of the bodies. The greatest 
days to share in the variety of appearances in the mummy- 
favor of their superior packs is found in different areas. A few of 
beings. Yet not one them are shown here, 
single royal mummy "Among Our C^trU>utor».*‘ page 2St« 
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The medical intereet attached to the 
nature of these ancient mummies is 
very gre^t. The X ray shows wide 
ranges of the diseases and injuries to 
the bones. The microscope supple¬ 
ments these findings by showing mi¬ 
nute alterations in the walls of blood 
vessels, common to the hardening of 
the arteries. Diseases of the teeth are 
likewise revealed, and the evidence 
shows the ancient Peruvians to have 
been sufferers from many chronic ail¬ 
ments. A few of the mummies show 
trephinings of the bead, a surgical pro¬ 
cedure at which the pre-Columbian 
Peruvians were adept. It is a matter 
of surprise to learn how infrequently 
trephinings are found in the heads pre¬ 
served in the mummy packs. This 


The number of infant and youthful 
mummies is appaHmg. These often 
had received the briefest care, as shown 
in an accompanying figure. While our 
study of pre-Columbian pediatrics in 
Peru, as shown by the X ray, is still 
incomplete, yet it has gone sufficiently 
far to give us a fair cross-section of 
such maladies whose evidences would 
be visible in the skeleton, had they 
been present. Such a cross-section 
revea]^ an astonishing paucity of in¬ 
fantile troubles, showing a much 
greater degree of health than a similar 
cross-section of our own infant popula¬ 
tion would show. Rickets is sur¬ 
prisingly absent. Not a trace of it 
can be found. It is, of course, evident 
in these individuals that death was due 


leads us to the query as to why trephin¬ 
ing was so common in Peru. 

The relief of pain due to depressed 
fractures of the cranium, following 
sling-shot injuries, was doubtless the 
greatest single cause of trephining, 
though of course there were other 
causes. The sling shot was the one 
most important single weapon of war. 
The slings were beautifully woven of 
wool, and were decorated. Hence they 
served also as an ornament to be 
wrapped around the head when not in 
use. The distance and accuracy with 
which rounded pebbles could be 
thrown is amazing* Since such in¬ 
juries as depressed fractures were re¬ 
ceived more often by soldiers, it is 



thought that trephinings were done INSTANT DEATH 

as a military measure to conserve the Effect of impact of aling-ohot pebble, 

man power of the state. ^ 



MUMMY OF AN INFANT 

The tissues are well preserved and may 
be softened and examined microscopically 


plant whose stimulating leaves com¬ 
monly were chewed by the modern 
Indians. Associated with the burials 



are skeletons of the domesticated Inca 
to some digestive, febrile or dog and guinea pig. Thus we know 
other factor of neglect, what the food of these ancient people 
having no effect on the had been. 

skeleton. The nature of the ancient Peruvian 

Vandalism has been the mummies bespeaks a civilization which 
one most important factor carried with it respect and care for the 
in the loss of myriads of ob- dead. Their woven and decorated 
jects of the greatest arche- winding cloths tell of a highly de- 
ological and anthropologi- veloped textile industry involving the 
cal interest, ruthlessly de- agricultural care of the cotton and of 
stroyed by treasure hunters w^ool-bearing animals, small camels 
throughout the ages. Egypt which still serve the people of the 
and Peru have shared alike Andes. 

in this. It is said that King The religious motives underlying 
Tut is the only royal per- mummification in Peru are more ob- 
sonage of Egypt whose scure than in Egypt where the larger 
mummy had not been part of life was a preparation for the 
plundered. The Egyptian hereafter. We can but feel that we 
mummies had often been still have much to learn about those 
roughly broken up to secure ancient folk whose mummies suggest 
objects' of value. Similarly unguessed thoughts and actions, 
in Peru destruction has 

gone on, in spite of govern- \ STUDY of pre-Columbian pedi- 
mentalmandates. We must Xx atrics of Peru is now being car- 
read the story of the mum- ried on in Chicago at and by the Field 
mies from what is left of Museum of Natural History where the 
them. large collection of prehistoric mummy 

Wrapped in the ancient packs of scores of infants and older 
mummy-packs are often <shildren are being examined under the 
found various ornaments, X ray. Some of the small mummi^ 
ears of maize, shells, dried were simply dried and laid away with- 
food plants, packages of out wrapping, as is shown in one of our 
coca leaves, the native illustrations. Unfortunately we are 
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HEAD UNDER X RAY 

The ekull showe the effects of a heavy 
smashing fatal blow from a metal mace 

hampered in this study by the failure 
of the X ray to reveal all evidences of 
disease. This gap is to be filled, how¬ 
ever, by examination of the bones 
themselves. These are to be found in 
profusion about the sites of prehistoric 
cemeteries in the coastal deserts of 
Peru and in caverns and rock shelters 
in the highlands. 

I T is, of course, evident that we are 
restricted in our search for evidences 
of diseases to those which make a defi¬ 
nite change in the skeleton. A study 
of the soft parts by the microscope 
has yet to be undertaken. Water on 
the brain, called hydrocephalus^ in its 
advanced stages causing a perceptible 
swelling of a characteristic type, has 
been detected in a few of the infant 
mummies in Field Museum. 

The commonest disease of ancient 
Peruvian children was a nutritional 
disturbance whose effects (see illustra¬ 
tions) are known as osteoporosis. It is 
thought that this disease does not 
occur in America at the present time; 
or if it does it is rare. There are scant 
evidences of its occurrence among 
ancient Egyptian children, but it was 


extremely prevalent within the past, 
century among the children of the 
island of Socotra in the Red Sea. Its 
bony manifestations occur in sym¬ 
metrical patches at the backs of the 
eye sockets, on the bones of the skull, 
inside and outside, but are not known 
elsewhere in the body. 

Under the paternal form of govern¬ 
ment instituted by the Incas in pre- 
Columbian Peru, children were well 
cared for but even at that time life in 
the higher Andes was hard. The per¬ 
petual cold, scarcity of fuel, absence of 
any attempt at personal cleanliness 
and, doubtless very often, parental 
neglect, are all antagonistic factors to 
which were due the high infant mortal¬ 
ity. The children were savages, of 
course, and adepts with the sling, so 
we may account for such fatal in¬ 
juries as shown in one of the illustra¬ 


Caries, pyorrhea, accompanied by 
huge deposits of tartar, abscesses, and 
other infections resulted in the loss of 
many of the teeth early in life and the 
loss of all of them later. Many an 
ancient Peruvian ‘‘gummed it*' after 
he was 40 years of age. Only one 
perfect set of teeth from pre-Colum¬ 
bian Peru exists among a collection of 
800 skulls in the San Diego Museum. 
Wisdom teeth seldom erupted and but 
four examples of impaction are known. 
No phase of dental surgery was under¬ 
stood or practiced in ancient Peru. 

Only a beginning at pre-Columbian 
pediatrics has been made, but the 
progress already made is encouraging. 
A study of food substances in pre- 
Columbian Peru, now under way, will 
aid considerably in appreciating child¬ 
hood life under the reign of the Incas 
and the pre-Incas of South America. 


OSTEOPOROSIS 

Osteoporosis or **bone 
porouaness^waathecom- 
monest disease of child¬ 
hood. The backa of the 
eve sockets are favorite 
places for thia diaeaae 



ConrtMy Bm Plfifo Miiaoiua 


tions as the results of childish squab¬ 
bles. 

Although the surgical operation of 
trephining was extremely prevalent 
in pre-Columbian Peru, no child 
younger than 15 was ever operated on, 
among the manj^' hlsndreds of trephined 
skulls which have been studied. 

The teeth of the children in ancient 
Peru were usually sound and healthy. 
A few cases of cavity formation or 
dental caries have been seen in milk 
teeth. Shortly after the eruption of 
the permanent teeth, however, de¬ 
structive processes were under way. 


OeortWMqr tea Di«a* MitMum 

EXTINCT TOOTHACHES 

Milk teeth of children show cavities. 
Pyorrhea and abscesses were also common 



OeurteiF Baa Iteco Momudi 


MORE BONE POROUSNESS 

This is the ton of a skull and shows, the nutritional disease of 
osteoporosis along the wavy sutures or joint lines of the cranium 



LACELIKE OPEN WORK—OSTEOPOROSIS 

The disease results in patches ol perforations. This child had 
reached the age of ten; the skin healed but the hone never dosed 
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New Airplane View of Mount Wilson Observatory 


F rom the vantage point of an air¬ 
plane flying several hundred feet 
above the 6700-foot summit of 
Mount Wilson near Pasadena, 
California, one can obtain a clear im¬ 
pression of the famous Mount Wilson 
Observatory as a whole. The new photo¬ 
graph reproduced above was sent from 
Pasadena by one of the Corresponding 
Editors of this journal, Russell W. 
Porter, who is engaged in the co¬ 
operative project of the California 
Institute of Technology and Mount 
Wilson Observatory for building a 200- 
inch telescope and other equipment. 

At the left Is the long low structure 
of the Snow horhsontal solar telescope. 
In front of its center is the 60-foot 
tower telescope, also for solar work, and 
near its end the higher powered 150- 
foot tower instrument' for the same 
purpose. Nearer the reader and at the 
left edge of the picture the roof Of a 
laboratory is partly visible through 
the tito. (The larger laboratory and 


the offices of the observatory are situ¬ 
ated in the city of Pasadena). To the 
right is a reservoir and a comparatively 
small observatory dome which houses 
a six-inch refractor. 

The two large domes are respectively 
those of the 60-inch and 100-inch re¬ 
flecting telescopes. Between the large 
dome and the reader is the new Michel- 
Bon-Pease 50-foot interferometer soon 
to be in operation. The entire housing 
for this refined instrument for measur¬ 
ing the diameter of the stars rolls off 
the instrument on a horizontal track. 

i.ripHE little cottage shown in the 

X right foreground,** to quote Mr. 
Porter’s communication, ‘‘was built 
for the great astronomer Kapteyn, 
who occupied it for some time be¬ 
fore his death. It is now used by the 
families of the observing staff and 
computers. Just out of the picture at 
the extreme left is the so-called Mon¬ 
astery where most of the astronomers 


live; also a hotel for visitors. The trees 
are pines, spruces, and live oaks; 
smaller growths are the manzanita 
and the yucca. Tame deer roam the 
observatory grounds unmolested. It is 
a hair-raising experience,** Mr, Porter 
continues, “to come up the mountain 
by the narrow road in the big buses. 
If one car meets another the rule of the 
road requires that the one coming 
down must back up to a turnout. 

“In the picture the distant moun¬ 
tains are typical of the San Gabriel 
Range. The long sloping line on 
the side of the mountain beyond 
Mount Wilson is a narrow road cut 
into the cliffs, and was designed pri¬ 
marily to permit the quick arrival of 
forest fire fighters. Somev/here near 
the distant horizon at the right, SO 
miles away and 8000 feet up, an 
observer has ‘dug in* for the winter. 
He is studying the ‘air* and the ‘seeing* 
at one possible future site for the 
great 200-inch reflecting telescope.** 
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A New Departure in Bridge Budding' 

A Bridge of Unusual Design, Built by Unusual Methods, Is 
Nearing Completion Over the Ehrn at Brest, France 


O UITE a number of English 
engineers have already made 
pitgrimages to Brittany, with 
the object of inspecting the 
bridge over the Elorn River near 
Plougastel, which has been under con¬ 
struction for the last three years. Not 
only is it one of the largest reinforced 
concrete structures in the world, and 
designed for both railway and road 
traffic, but the methods of construc¬ 
tion and the extraordinary number of 
ingenious devices used by ^. 

the contractors are of ab- 
sorbing interest. 

The river at the point j|| 
selected for the bridge is 
about 2000 feet wide, with 
sloping banks on each side, 
rising fairly steeply to a 
height of about 120 feet 
above the water level. The 
rise and fall of the tide is 
very considerable, adding 
to the difficulties of con¬ 
struction. 

T he bridge was the sub¬ 
ject of a competition in 
design, and the conditions 
indicated that it had to be 
capable of carrying a single 
line of standard railway, . 
as well as a roadway 30 
feet wide, for vehicular 
traffic. A number of de- | 
signs were submitted, and 
the three more practical 
schemes were examined in To 1 

detail by the commission 
appointed to adjudicate. Two schemes 
were in reinforced concrete, and both 
were cheaper than the third which 
was a steel scheme. As each of the 
reinforced schemes was sponsored by 
responsible engineers, the cheaper of 
the two was selected for comparison 
with the steel scheme and, after close 
investigation, this design was adopted. 

It consists of relatively short ap¬ 
proach viaducts and three arched spans 
over the water, each span being 590 
feet in the clear. There are conse¬ 
quently two river piers. The arches 
themselves consist of hollow rein¬ 
forced concrete vaults having four 
longitudinal walls and top and bottom 
slabs. These arches are surmounted by 
cross walls, supporting longitudinal gir¬ 
ders which carry the double deck con¬ 
struction for the railway and road traffic. 

Reinforced arched bridges of this 
type are not unknown, and have al- 

•KeprinMd by peroiMlon, from Sminttrint, London 


By HERBERT E. StEINBERG, M.Inst.C.E. 

1 ready been constructed in spans nearly i 
3 equal to the bridge now being de- 
1 scribed, a notable example being the < 
3 bridge recently opened on the main 
r road between Annecy and Geneva. 

- The methods of construction used for < 
t the Plougastel bridge are, however, 

I entirely original as well as being ex- ' 
I tremely economical and practical. i 
I Several bays of the approach via- : 

- ducts on each side were constructed < 
I in the ordinary manner, with climbing ' 







CELLULAR ABUTMENT 
The two small towers ofi this secUon contain hydraulic 
jacks to lift centering. Ijarge towers support cableway 


shuttering and timber trusses acting 
as centering for the reinforced con¬ 
crete girders. Simultaneously with 
these viaducts, the river piers were 
built up to high-water level by means 
of a reinforced concrete caisson or 
diving bell weighing about 900 tons, 
working under compressed air, and 
surmounted by air-locks, which per¬ 
mitted either concrete to be deposited 
or spoil to be removed with very little 
loss of air. The piers were continued 
above water level, and the springings 
of the arches were also built, so that 
they cantilevered out several feet 
from the center line of the pier. These 
projecting pieces of the arches were 
used subsequently to support the 
centering, and to enable them to do 
this, their strength as cantilevers was 
temporarily increased by tying the 
portions of each side of the pier to¬ 
gether with bars having their ex¬ 
tremities buried in the concrete. The 
requisite amount of tension was de¬ 
veloped in these bars by jacking them 
upwards and packing them in the de¬ 
sired position. 

I T was decided to use cableways 
spanning the full width of the river, 
in order to transport all material. The 
tenders for the cableway towers and 
necessary gear were, however, deemed 
unreasonably high, and M. Freyssinet, 
the designer of the bridge, therefore 
decided to design the necessary towers 
(which are 150 feet high) in timber. 
The timber, which is all in the form of 
joists and floor-board scantlings, is 



BUILT ON LANO: TBA CENTERING 

The ferjm jjis to be the Ipame on which the eoacMe of the laidie wee to be poyiMi 
was built ou iMia. When fimriled, the iupports we»b renieoVedi and 
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connected entirely by nails Vi^-inch in 
diameter and 10 inches long. The 
ends of the tower have hinged supports 
formed by burying the timbers in the 
concret6» through which a hollow man¬ 
dril has been placed, which forms the 
axis of the hinge. The towers were 
constructed horizontally and lifted 
into position by the cable, which was 
subsequently to be used for carrying 
the load. Smaller towers of similar 
construction were erected at con¬ 
venient points, as sheer legs, in order 
to commence the lifting of the main 
towers. The back stays to the towers 
consist of a number of J^-inch rods 
connected at top and bottom by means 
of concrete blocks, and anchored at 
their lower end to large blocks of con¬ 
crete buried in the ground. 

T he transporters are worked by 
electricity, the control cabins 
containing the motors moving back¬ 
wards and forwards with the loads. 
The current reaches the motors 



THE FIRST CONCRETE ARCH 

Tho centeriM was floated into place between the abutments, lifted by moans of the jacks 
m the small towers on the abutments, and fastened; then the concrete arch was poured 


through the overhead carrying cables, 25 feet, were built in reinforced con- nailed together at the connections, 
and returns through small hauling Crete, but the remainder was con- Nearly 1000 cubic yards of timber 
cables. Two similar transporters were structed in a manner similar to the were employed, and about 15 tons of 
built, and have worked without hitch towers for the transporters—that is nails. The curved top platform of the 
for nearly three years, during which to say, entirely in small section timber centering consists of 9-inch by 3-inch 

, timbers placed on edge side by 
side, and nailed firmly to¬ 
gether. These are surmounted 
by two layers of planking laid 
diagonally to act as wind 
bracing. The lower members 
consist of a series of ribs each 
made of four 9-inch by 3-inch 
joists nailed together and con¬ 
nected to the top boom by 
diagonal lattice work. 


time they have handled many 
thousand tons of material. 

The type and method of 
construction of the centering 
for the arches was the chief 
problem in connection with 
the bridge. It was finally de¬ 
cided to build a lattice arched 
centering in timber, which 
could be used successively for 
the three spans. To enable 
this to be done, two pontoons 
(each weighing 1000 tons) in 
reinforced concrete, were built, 
launched, and moved into 
position on the foreshore. Be¬ 
tween them a number of 
timber towers were construct¬ 
ed, forming the ordinates to the 
parabolic curve of the center¬ 
ing, the towers near the middle 
being over 100 feet high. The 
lower ends of the arched cen¬ 
tering, for a length of about 



REMOVING THE CENTERING 
After the concrete of the first arch was allowed to set, the 
centering was again lowered to the barges and floated away 


T O make possible the dem¬ 
olition of the temporary 
supporting towers, the ends of 
the arched centering were tied 
together by 80 wire ropes 54 - 
inch in diameter, and provi¬ 
sion was made at each end for 
tightening or slackening these 
ropes by means of hydraulic 
jacks working, horizontally. 
When the construction was 
finished, the temporary towers 



INTO PLAGE FOR THE SECOND ARCH 
Tha oeataring ia bare abown, on its two eoncrata barges, being floated Into position for the 
aaoo&d arcb. Tha horiasontal cablea give it additions strength to support the concrete 


were demolished and the water pumped 
from the pontoons, which, in conse¬ 
quence, floated at the next tide and 
enabled the entire centering, having a 
span of nearly 600 feet and a height of 
100 feet, to be floated out to its posi¬ 
tion between the piers of the first arch. 
This operation took only four hours; 
and the centering, which weighs 540 
tons, was then jacked up and slung to 
the projecting portions of the arch 
already referred to. Slings were passed 
through the cantilevers and through 
the concrete ends of the centering. 

In this condition the centering was, 
however, not strong enough to take 
the weight of the concrete, and provi¬ 
sion was therefore made for converting 
it from a bownsitring girder to a braced 


















m 

arch. This was done by taking the 
thrust through concrete blocks direct 
onto two projecting shelves left on the 
underside of the portions of the arch 
first constructed. This enabled the 
pontoons to be removed, and also per¬ 
mitted the tension cables to be slack¬ 
ened, the centering thus becoming a 
braced arch and capable of supporting 
the weight of the wet concrete. 

The necessary stone for making the 
concrete was obtained by quarrying 
rock close to the site. Good sand was 
also obtainable locally, and the actual 
proportioning of the concrete was 
carefully controlled by test and ex¬ 
periment. A testing machine (in rein¬ 
forced concrete) for crushing the tubes, 
was built on the site, and it was found 
that a small addition of stone dust 
increased the strength of the concrete. 
About 26,000 cubic yards of concrete 
were required. 
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THE ARCHES COMPLETED 


The three erehes having been completed, the centerini 
imder the nearest arch, in procewi of demolition. 


enng is now uaeless. It may be seen. 
In tho background is the deck structure 


settlement. The program for con¬ 
creting the arch was carefully ar- 

W HEN the concreting of the arch ranged towards this end, and not only 
was finished, the cross cables to was the concreting commenced and 

carried forward symmetrically from 
each side, in alternate lengths and 
gaps, but the portion of the bottom 
vault next to the springings was 
omitted—the thrust being temporarily 
taken by a series of pre-cast concrete 
struts. Similarly the portion of the 

four longitudinal walls next the spring- _ _ _ 

This operation was done three times, ings was not done until the remainder been devised for quickly withdrawing 
but as the final demolition, either on of the arch was finished. the 10-inch nails. 


''HEN the concreting of the arch 
was finished, the cross cables to 
the centering were again tightened; 
the concrete thrust blocks were cut 
away, and the centering gently lowered 
by jacks onto the pontoons, which had 
again been placed in position under 
each end. The entire structure was 
then floated out, and into position for 
the construction of the next arch. 


crown, in order to compensate for the 
loss of area due to the niches for the 
jacks. 

At the present moment (October, 
1929,) the three arches are complete 
and about two thirds of the timber 
centering have been removed. The re¬ 
maining third is still slung from the 
underside of the arch. The sections 
of timber centering, after being floated 
ashore, are dismantled, a simple and 
practical form of nail-puller having 


shore or afloat, of such an enormous 
timber structure presented great diffi¬ 
culties, it was decided to make provi¬ 
sion in the last arch for supporting the 
centering by bolts left projecting on 
the underside. This enabled the wire 
cables ancT the pontoons to be perma¬ 
nently dispensed with, and also per¬ 
mitted the timber centering to be cut, 
in BitUf into pieces of convenient length, 
lowered into the water and floated 
ashore for demolition. 

The greatest pains have been taken 
to eliminate stresses in the permanent 
work due to shrinkage and elastic 


In addition to these precautions, 
niches were provided in the slabs and 
walls at the crown of each arch (where 
no reinforcement passed through) and 
a series of 28 hydraulic jacks, each 
with a capaci|y of 250 tons, were in¬ 
stalled. Theil jacks were connected 
in series and operated by six pumps. 
They were expanded until the desired 
opening movement had been obtained, 
and the gaps were then grouted and 
the jacks removed ready for a similar 
operation In the next arch. Inci¬ 
dentally, the walls of the hollow vaults 
have been thickened slightly at the 



THE SUPERSTRUCTURE IS IWGUN 


nmbw truM* ImIii, placMl In podtiOB for the lomltadliwl 4.dc bMne. Overhead n 
eompleted form me, be imb beua, lovvered from the eoBVUlyor oebie. Note thin wdl* 


The timber tnuees forming the 
supports to the longitudinal beams 
carrying the railroad have beett' made 
ashore, and are now being carried out 
one by one and placed in position be¬ 
tween the cross walls, and it is an¬ 
ticipated that another 12 months’ work 
will complete the job. This process 
is illustrated at the bottom of this 
page. In the same view is shown the 
cableway conveyor, described else¬ 
where in this article, in operation. 

T he resulting structure will not 
only be a permanent example of 
the genius of M. Freyssinet, lie de¬ 
signer of the bridge, but will also 
serve as an indication of the possi¬ 
bilities of reinforced concrete when 
both design and construction are in 
the hands of persons thoroughly con¬ 
versant with this material. It is Im¬ 
possible in a short description to do 
jurtice, or even to mention the mapy 
original devices that have - been de¬ 
veloped and put to use dult^lf the 
construction of the wbrk, but it is 
hoped i^at these notes, as the result 
of a recent vidt, may be of inter^. 
The contracton are Limousin and 
Company. The low antitifpated Cbtrti 
of the bridge, coupled wi& Ihe ah' 
senee of mtdntenanee ehaifes^ tb- 
^hw with the artfstie appeai;uiie* 
im/pDid Btraeture, slwnidbeofiierehw 
in btimdnf home the iiiarain!iii|^ 
<d epiiomte let 



















By A. P. PECK 

VER since the invention of 
motion pictures, natural colora¬ 
tion in the films has been a 
goal toward which experiment¬ 
ers have worked with but little 
success xmtil comparatively recently. 
All sorts of schemes have been tried, 
ranging from hand tinting of the in¬ 
dividual frames to the simultaneous 
projection of two films, dyed in a 
separate color range. 

The public, however, is critical of 
its entertainment, and crude efforts 
at natural color have been greeted 
with coolness and disfavor. Then 
the process of film coloration known 
as Technicolor was introduced, and 
as it was improved it found favor. 
Now comes Technicolor’s only serious 
competitor, Photocolor, with a fully 
equipped plant for processing film 
and with a fully developed system for 
producing colored movies that faith¬ 
fully reproduce on the screen the 
original subject. 
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TITLING 


In the foreground is the camera: in the 
background is the stand holding the copy 

< TEMPERATURE CONTROL 
Absolute control of the temperature of the 
solutions is obtained by circulating water 


Movies Take On Color 




The film, indicated by the arrow, floats on a carefully regulated After one emulsion is d 3 jed, as at left, the film is run through the 

solution of dye, absorbing the color in the emulsion on one side red-yellow bath, where the emulsion on the other aide absorbs color 



At a recent showing of a Photo¬ 
color production, the writer was favor¬ 
ably impressed with the degree of 
accuracy achieved in reproducing that 
bugbear of all color photography— 
flesh tints. Also, unusual in colored 
movies, pure blacks and clear whites 
furnished a pleasing contrast to the 
colors, all reproduced in the proper 
tones. 

The Photocolor process has been 
under development for several years, 
during which time it has been refined 
to a point where a completely equipped 
plant is ready to start work on feature 
length productions. Essentially the 
system is as follows: 

The camera- is equipped with two 
lenses and operates the negative film 

< TAKE-UP 

After the dyeing operattonB, the film is 

dried and wound on these take-up reels 


at two and one half times normal speed. 
This is done because two frames of the 
film are exposed simultaneously, one 
through a filter for the red-yellow tones, 
and the other through a filter for the 
green-blue tones. There is a space 
between the frames that is eliminated 
in the printing. In the printing ma¬ 
chine, which is accurate to within one 
ten-thousandth of an inch, alternate 
frames are printed on one side of a 
double-emulsion film, and the remain¬ 
ing negative frames on the other 
positive emulsion. Thus, the simul¬ 
taneously exposed frames are registered 
and combined. When the positive is 
developed it is still in black and white. 
One side is dyed with a green-blue dye 
and the other with a red-yellow dye, 
the result being a close approximation 
of natural coloration when projected 
on a motion-picture screen. 
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MOTOR TRANSPORT SCHOOL 

More than 1800 men in the motor transport aehool pl^ and experts furnished by manufacturers lecture, 
are registered for instruction. The cotirae is very com- Principles and practice instruction run concurrently 


Policemen Are Made, Not Bom 

In the Highly Organized New York Police College Every Branch 
of Law Enforcement Is Dealt With in Detail 


W HATEVER may be the 
causes of the organized crime 
of today—its bold robberies, 
dastardly disregard for hu¬ 
man life, in brief, its apparent con¬ 
tempt for all the laws of society—the 
situation is critical. Our bulwark 
against the diabolical minority respon¬ 
sible for this state of affairs is the 
policeman, who often sacrifices his life 
so that “they shall not pass.’* PYom 
the humblest patrolman to the chief 
inspector, the ideas constantly borne 
in mind are the repressive influences as 
well as the actual detection of crime 
and apprehension of criminals. Every 
police officer is constantly on the alert, 
as he is part of the eyes and ears of the 
police department. But the police¬ 
man of today does not even remotely 
resemble the officer of the nineties. 
The great improvements which the 
20th Century brought about are modern 
means of transport and communica¬ 
tion, criminal identification, and police 
training. 

We shall, at this time, concern our¬ 
selves with the latter question only. 
Police schools are not new, for there 
are 16 of them in the United States. 
For a long time, however, the Police 
Academy of New York has had the 
most elaborate organization of any 
police school and has recently taken a 


By ALBERT A. HOPKINS 

forward step by the creation of a 
“Police College” under the Presi¬ 
dency of the Hon. Grover A. Whalen, 
New York’s versatile and efficient 
Police Commissioner. There are 11 
schools in this college, so we could also 
refer to it as a “Police University.” 

Police work is fascinating, to the 
lay reader as is evidenced by the great 
popularity of detective stories which 
form a large slice of fictional literature. 

T he great mistake which most 
writers make is the creation of a 
super-detective who co-operates with 
the police and supplies the brains to 
Scotland Yard, or any other police 
headquarters. As a matter of fact, 
co-operation of this nature would be 
highly dangerous and has no basis in 
fact, for on the force are men picked to 
unravel mysteries and detect crime 365 
days a year—-the underworld never 
sleeps and takesno 3unday8 or holidays 
off. It is for the training of officers 
and men of the uniformed force, as 
well as detectives and “rookies,” that 
the Police College was established. 

Crime control must be approached 
from a scientific viewpoint as well as 
the practical one; Strong-arm methods 
are all right in their place, but strong** 
brain methods are equally important. 
The police most “outsmart” the iMm- 


inal or society must suffer. Crime has 
become so scientific that we must de¬ 
vise improved methods of approach to 
problems which formerly did not exist. 
We hear a great deal of Paris, Vienna, 
Scotland Yard, and other great centers 
of police investigation, but we have, 
right in our own land, some of the 
most successful methods of detection 
that ^e world has ever known. 

Near Police Headquarters there was 
an unused candy factory which was 
admirably adapted for a police school 
or college. It was rented for a period 
of five years at an annual rental of 
66,000 dollars and was entirely re¬ 
modeled to house the various schools, 
record rooms, engineering offices, 
et cetera. The seating capacity of the 
e&hools is 2100. There is an Advisory 
Board of nine members made up of 
prominent educators, lawHseheoI pro¬ 
fessors, and one of the aasistaili dis** 
trict attorneys. When we get down to 
cases, who is more competent to 
a policeman than a policeman? SUr 
perior officers should be ones 
teach the lessons which they igmuielveB 
have learned by expertei^ which 
often bitter and co«^. We can Out 
corners with well planned 
by those wimse personal eiperien«^ 
both successes Snd 
to beeome 
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and practice. Therefore 280 men, in¬ 
cluding a Chief Inspector and ser¬ 
geants, have been assigned to the 
teaching force. Special lecturers in¬ 
clude Justices of the Supreme Court, 
Judges of the Court of General Ses¬ 
sions, the United States Attorney, the 
dean of a law school, handwriting 
experts, prominent lawyers, surgeons, 
sanitarians, and criminologists. In 
fact, 11 pages of the program at the 
opening contained the names of ex¬ 
actly 600; certainly a large faculty, 
even though the majority wear blue 
uniforms and brass buttons. 



S UCH an array of talent would al¬ 
most make writers of detective 
stories want to sit at their feet and 
learn at first hand some of the grim 
incidents that occur daily in their pro¬ 
fession of combatting the arch enemies 
of society, particularly the gangster 
and the gunman. The faculty makes 
policemen out of raw recruits, and the 
“rookies'* will in time come back 
for post-graduate instruction; for 
the patrolman's job is a job 
for young men. After a few 
years of hard-earned experi¬ 
ence, all are able to compete 
for higher grades in the service 
and, if possessing ability, may rise to 
the position of inspector before retire¬ 
ment. 

How can the Police College war 
against the gangster? It is a prime 
essential that a detective must have 
an excellent knowledge of the social 
foe with whom he is likely to deal. To 
this end, the most experienced men in 
the department acquaint the new de¬ 
tectives with gangster manners and 
customs. It would take years to gain 
the knowledge which these “hard- 
boiled" detectives impart in three 
months of intensive training. 

T here is nothing the gunman 
fears like the headquarters' camera, 
the lineup, and the fingerprint pad. A 
cardinal rule of the New York Police 
Department is that a gangster must 
be “frisked" on sight, as must his 
companions, male or female. The aver¬ 
age gunman is not a two-fisted animal 




and without his gun he is lost; and if a 
gun is found on him the police know 
where he will be for the next five years. 
A gun is called a “rod" and a bomb 
a “pineapple" in New York gang-land. 
Gangs are constantly under the eyes 
of the police and are chivied hither 
and yon with relentless energy, so that 
sometimes the gangster goes to work 
from sheer exhaustion and becomes 
an unwilling member of the society 
which he has tried to undermine. 

All crimes, however, are not com¬ 
mitted by gangsters and the detective 
must be able to piece together the thin 
web of destiny from almost impossible 
beginnings: a piece of torn time-table, 
a half smoked cigarette, or a burned 
match stick may and has meant the 
“chair." On one of the floors of the 
Police College is a “black museum," 
like the one in Scotland Yard. The 
“public is not invited" but here will 
be found policemen and detectives 


‘‘ROOKIES" 

The disarming of crlmittali is one of the subjects taught and it i^t ji®®tive ^ithw^TThe 
“l^es" bewttine spiendkl athletes and are soon able to cope with brutes of the underworld 


A “BLACK MUSEUM" 

Here'are burglar's tools galore, rope ladders, 
immles, and all the evidence in the notorious 
>nyder-Gray case. The public is not invited 
to this Crime Museum, now or at any time 


eagerly scanning the exhibits which 
may mean a gold shield for them, if 
they answer the knock of opportunity. 
In one of the cases are over 100 
exhibits showing how the “perfect 
crime" met its Waterloo. It was 
indeed thrilling to hear the man 
that pieced together the evi¬ 
dence in the Snyder-Gray case 
tell how a little scrap of a 
Pullman ticket led to the identifi¬ 
cation of Judd Gray, and spoiled a 
nearly successful alibi. Here are the 
burned match sticks which also helped 
to convict him. Here are the two 
bottles of poisoned whiskey carefully 
prepared for hubby by the loving Ruth. 
Here is a magazine with a colored cover 
and around it are figures showing that 
if she got the insurance she would have 
78 dollars a week for life. Here is the 
torn Long Island timetable, the sash 
weight, the chloroform pad, the picture 
wire, and the necktie, all elements in 
this revolting crime for which two 
criminals were electrocuted. 

H ere are also collections of bur¬ 
glar's tools and jimmies of the 
1929 model. It is a travesty on civili¬ 
zation that such ingenuity is spent on 
the production of such illegitimate 
tools for an illegitimate purpose when 
the place of their artificers is in the 
tool room of an automobile factory 
earning 15 dollars a day. The wages 
of sin are not very high; the average 
burglary nets $29.75—and a chance of 
a few years in prison. 

The detective must have a very wide 
general knowledge if he is to rise in his 
profession. One of the principal ob¬ 
jects of the college is to train newly 
appointed detectiv^ to notice sig¬ 
nificant evidence when they see it. 
The familiar ''cherchez la femme** is 
now changed to “find the bullet and 
the gun." Today when a criminal 
fires a shot, he seals his fate if the 
pistol is found. Fingerprints will 
identify the finger that pressed the 
trigger. The juryman hears the fire- 
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ciety. He studies the penal 
statutes, the courts, and 
methods of preparing evi¬ 
dence for the district at¬ 
torney. The things he 
learns are too many to 
specify. He must know 
that the responsibility is 
his to stop street brawls, 
without arrest if possible, 
restore a lost child, and to 
aid an injured person be¬ 
fore the clang of the am¬ 
bulance gong is heard. At 


SMALL ARMS EXPERTS 

The ballistics laboratory solvea many Crimea. 
Here we have Detective Stanley Gorman, small 
arms expert, and Deputy-Inspector John J. 
O'Connell. Dean of the Police College, in 
conference over a myaterioua homicide case 

arms expert; he gazes into the interior 
of the barrel; he sees photographic 
enlargements; he sees and handles the 
evidence. He learns that no two re¬ 
volver bores are the same, and begins 
to realize that the policemen who col¬ 
lect such evidence are being given a 
scientific training which is very valu¬ 
able. Ballistics, as taught to student 
policemen, enables the policeman to 
solve crimes with a certainty never 
before attained. By means of it, not 
only is guilt more clearly proved, but 
innocence absolutely confirmed. It is 
accuser and protector in one. 

W HILE the College is intended 
to make “finer and broader 
minded” policemen, you must first 
have your policeman. Therefore, a 
large part of the building is devoted to 
the “rookie” who is qualifying for the 
line of blue or “getting on the force” 
as it is usually called. The candidates 
may come from all over the country 
but a year’s prior residence in New 
York, just to get acquainted, is neces¬ 
sary. The applicant must be under 
29 and weight not less than 140 pounds. 
He must pass rigid mental and 
physical examinations, and is then 
finger-printed to see if he is a wolf in 
sheep’s clothing. He takes a pledge 
of office, is given a shield, and is ready 
for his 90-day intensive training. He 
is the ward of the city; and he soon 
sees that being a “cop” is a good deal 
more than a mere job. 

The course in physical training is 
particularly severe, for the police¬ 
man cannot always use kind words. 
Qnly the ablest qprvive, and a close 
approximation to the perfect type is 
the goal. The student policeman’s 
day is divided between calisthenics, 
wrestling, jiu-jitsu, and academic in¬ 
struction in subjects germane to his 
future work. Such studies are the 
fundamental purposes of a police de¬ 
partment and the part it pl^s in so- 


the end of the qualifying period, if the 
man has made the grade, he receives 
his badge of office; is allowed to buy a 
revolver and to go upon the street 
armed with authority which he must 
use with discretion. Present and pro¬ 
spective criminals will shun the com¬ 
pany of policemen who are the product 
of modem training methods. 

The special schools make the police¬ 
man a specialist. The mounted police 


constitute the '^s^nd of tte 
service” and the hdrsemausH^ seho^ 
instructs both the man and the horse; 
the latter must become used to re¬ 
volver shots. Explosives and small 
fires are started near him and he is 
gradually led up close to the fire and 
shown there is no danger In it for Mm. 
While New York City has only 400 
mounted men they are a great aid to 
traffic control. 

The motor transport school has 
1800 men registered for instruction 
and many of the large automobile con¬ 
cerns send engineers and 
instructors to lecture. The 
traffic school is very im¬ 
portant; for New York, of 
all cities, being “long and 
narrow” needs the best 
traffic specialists that can 
be produced by education, 
and even policemen far 
removed from their rookie 
days must take an inten¬ 
sive course. 

T he motorcycle school 
gives instructions not 
only to new men but to 
the 800 in the motorcycle 
division. The job is a 
depressing one, for a mo¬ 
torcycle officer hears 
enough sad stories to 
bring a sphinx to tears. 
All kinds of alibis are 
offered: one knows the Commissioner, 
another the traffic judge, still another 
tenders a “fiver.” Despite all these 
lies, blandishments, and attempted 
bribery, the officer must do his duty, 
as he is held rigidly to account. 

Grouped under the general head of 
the Biu’eau of Crime Prevention are 
those agencies having to do with all 
welfare work. The Women's Bureau 
of the Police Department has a force 



THE OFFKIE FORGE 
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except for . _ 

tune aad so forth. 


lUtich typewrit©™ but they are poUoemen, for poUeo work ia a maa'a Jab. 
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of more than 125 trained women. Their 
sole work is to protect women and 
children and to prevent the latter from 
passinf over the line of safe home life 
to that of existence as wayward street 
waifs. Their main activities are the 
supervision of dance halls, the detec¬ 
tion of shoplifters, the curbing of 
gil4 adventurers who are looking for 
the proverbial pot of gold, getting work 
for girls and helping them increase 
their earning power, and the detection 
and arrest of fortune tellers, fake and 
voodoo doctors, and moving picture 
“mashers/' The Police College has a 
comprehensive course for police women. 

Preventive work is especially stressed 
in this department. 

T he aviation school was deemed 
necessary, as modern police work 
demands that science play its part in 
the prevention and detection of crime 
in the air as elsewhere, and that every 
modern invention be utilized to further 
the ends of justice. 

From more than 1000 candidates 
among the younger officers, only 12 
were selected for this branch of the tion in various fields according to trol of traffic, an auditorium, the 
service. These men receive intensive their relative importance. This is a property clerk's office, the record 
training, both the Curtiss and Roose- big job but the Police College is room, the traffic engineering depart- 
velt fields being used as training bases, equipped to turn out an honest-to- ment, and the printing bureau. In the 
The air course in the Police College is goodness detectiviMvho could do more printing department, manned by po- 
thorough and complete. The New in shorter time than Sherlock Holmes, licemen, the confidential circulars, 
York Police Department is the first Here is where the well equipped with “Wanted" as a scare head are 
to have a regular patrolling air force, laboratory comes into the picture, in- printed. 

operating in much the same manner as volving chemistry, microscopy, and If a crook eludes the ring of detec- 
the policeman patrols the streets. ballistics. lives around New York City, he may 

From the policeman, we get the de- There is also in the Police College ride on the very train which is carrying 
tective. The course of instruction in a school of law to teach the basic one or more of his pictures. In less 
the School for Detectives aims to give principles of criminal jurisprudence, than a week 250,000 police officers will 
the student ability to apply legal a training school for teachers, a train- know that he is wanted. The way of 
principles to concrete situations; to ing school for officers, a specialized the transgressor is hard and is con- 
understand and appreciate people, training school (police emergency ser- stantly being made harder, 
normal and abnormal; to examine with vice and clerical instruction), and a The busy property clerk controls 
a high degree of skill every detail school for pistol instruction. nine warehouses and is the largest 

connected with a crime; to spare no We have covered the College rather second-hand automobile dealer in the 
pains in searching for the slightest clue; hastily but there are also housed in the world. Here are also many shelves 
to preserve exhibits and to consult building certain poUce activities w hich filled with revolvers in brown paper 
experts; to make effective use of are very important. There is a model envelopes and enough narcotics to 
traces left by criminals; and to master muster room of a police station house, supply every “hop-head" in gang-land 
the technique of criminal investiga- an exhibition of apparatus for the con- for a year. He also has charge of more 

than 800,000 dollars in jewelry and 
cash. The record room can* trace 
any of the 20,000,000 arrests made 
since 1855. Recently they had to 
look up the history of a woman criminal 
whose first crime was committed 65 
years ago at the age of 15. The elapsed 
tiifie of the search was less than a 
quarter of an hour. 

T he foregoing gives one a feeling 
that the Police College will do 
much to aid clear, hard thinking by 
intelligent police officers so that they 
may do more to create fear of the law 
in the minds of criminals than all the 
jails and punishment cells of the last 
century. We are indebted to Deputy- 
Inspector John J. O'Connell, Dean 
of the Police College, for many cour¬ 
tesies in connection with the prepare^ 
tion of this article. 
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NO CORNERS HERE 

Here the locomotive is sheltered, 
minor repairs made, and the firing- 
up process begins. The smoke passes 
out through a hood to the outer air. 
The semi-circular form of the round 
house was born of necessity, as the 
engine must be routed to tracks 


THE READY TRACK 

Here the locomotives stand with 
their crews awaiting the signal to 
start. They have been cleaned, 
fueled, watered, and sand put in the 
dome. They have steam up ready 
to do their part to help make divi¬ 
dends for the railway company 








EPTO OF THE RUN 

The engineer has brought the giant 
locomotive to the yard and is about 
to descend and make out his report. 
Great care is used to keep the 80,000 
dollar machine in order. The loco¬ 
motive will now be inspected by six 
experts and the ashes will be dumped 









^ “SAND” 

Sand is almost as necessary as coal 
and water to a.s8ist in starting the 
immense load. The sand is thor¬ 
oughly dried before it is put in the 
dome atop the boiler. The sand 
is blown on to the track as needed 
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“WATER” > 

Taking up water en route saves much time. When the 
track tank is reached, a scoop is let down and the water 
surges into the water tank on the tender. Track tanks 
are often a quarter of a mile long and are kept filled 
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THE TURNTABLE 


The electrically operated turntable serves to berth the locomotives 
in the round house and gives them access to the proper track so 


that they may be refueled, obtain water and sand, and finally go 
terminal or freight yard to be coupled to their burden of cars 


’Round a Round House 

When Its Hard Day’s Work Is Finished, the “Iron Horse” Retires 

for a Bath and Complete Inspection 

By FRANCIS X. MILHOLLAND 

Auittmnt tojb^ Senior Vice Preeident, BatUmore end Ohio Rmilioad Company 


although we cannot truth- 
f\ fully say that a locomotive 
/ actually sleeps, it is true that 
a period of rest is beneficial. 
At the same time it allows a thorough 
cleaning and inspection of the machine 
before it again undertakes the respon¬ 
sibilities that accompany its long mns 
over the rails. Few of the inventions 
of man see harder service than the 
engines which haul our passenger 
trains on schedules that are seldom 
broken. 

While locomotives are built nowa¬ 
days on a progression system com¬ 
parable to that of automobile mass 
production, still there is an individual¬ 
ity about them which is different from 
that of any other machine. Early in 
their careers they dhaslose variability 
as to steam distribution, acceleration, 
and tractive effort., All of these little 
quirks have to be straightened out, so 
that there may be uniformity in the 
looomotlves as they stahd fully fueled, 
with steam up, on the ‘'ready track.” 

T he service period a locomotive 

begins iu its berth in the round 
house. Prohhbly sU have, seen round 
houses, hut lew have virited them, f<u 
TKthu obvious reasons. A round 
house shhulS bO virited. only whw 
‘'pof t onUBy oiwidUcted” by someono 
who knows the ins and outs of raff” 
roadhufk lor there are many FWalls m 
tbs iKad yards, A rotaid house is 


a grooming shelter, circular 
in shape, where locomo¬ 
tives can be berthed for 
examination and firing up, 
and where minor repairs 
can be made. The shape 
of the building is such that 
the locomotives may be 
readily assigned to any des¬ 
ignated berth, shifted to 
it with the aid of a turn¬ 
table. The same turntable 
routes the locomotives to 
the tracks which lead to 
their daily tasks. 

An elongated hood or 
'‘smoke jack” is located 
over each stall of the round 
house. This, in conjunction 
with electric motor-driven 
^aft generators, permits 
the smoke and gases to be 
eliminated, so as to render 
the round house less murky 
than it would be o^Jberwise. 

The locomotives are fired- 
up with the aid of oil under 
air pressure. When the steam pres¬ 
sure is high enomth to permit opera¬ 
tion the engine Is run out by the 
"hostler” on to the turntable, which 
is rotated so that the engine can be 
run, either to Iftie ready track, if al- 



“WATER” 


10,000 gallons are poured into the tank. From Wash¬ 
ington to New York about 25,000 gallons are used 


accomplished with the aid of chutes 
and the amount of coal delivered is 
charged up against the locomotive and 
the run. While normally the loco¬ 
motive backs beside the coal bridge 
run either to rae reaay iraca, n to receive the fuel, means are provided 
rea^ supplied tn^th fuel, or to the at most terminals for coaling on any 
‘'coal tipple,” where 8 to 12 tons of one of the mutiple tracto. 
eoal are nin by gravity into the coal The water la eupphed to the tank 
of the tehder. The coaling is in the tender with the aid of a movable 
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“REPORTS” 


The engineer makes out a report com¬ 
plete in all details at the end of every run 

spout. This tank supplies water to the 
boiler under the direction of the fire¬ 
man. The tanks hold from 10,000 to 
18,000 gallons and a run from New 
York to Washington would require 
about 25,000 gallons of water and 11 
tons of coal for the engines of the 
“President” class. 

All is now in readiness for the crew, 
the sand boxes having been filled at 
time of taking coal. Sand is indis¬ 
pensable and is usually supplied at or 
adjacent to the coal-handling station. 
The sand, to be of any use, must be 
delivered to the sand dome of the 
locomotive in dry condition so that it 
will flow freely when needed. Special 
stove and steam sand driers are avail¬ 
able. Varying with weather condi¬ 
tions, approximately two bushels of 
sand would be required for the trip 
mentioned. Sand is quite an item. 
A trunk line may readily pay 60,000 
dollars a year for sand. The sand is 
used for starting, in order to give the 
driving wheels better adhesion to the 
rail. The sand is blown on the track 
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with the aid of a compressed air jet 
controlled by the engineer in the cab. 
The crew arrives and the engineer 
and fireman sign the book in the 
master mechanic’s office. They look 
over their 80,000 dollar beauty to see 
if everything is “O.K.” The dis¬ 
patcher’s orders must now be obeyed 
and the engine slowly moves to the 
head of the assigned train and the 
coupling is completed. The engineer 
and the conductor compare their 
watches. The leaving time approaches. 
The tower man gets a signal from the 
dispatcher’s office. A lever clicks, a 
disk or semaphore changes position. 
The conductor signals the engineer, 
who sands the tracks, opens the 
cylinder cocks, and pulls the lever 
which controls the throttle valve con¬ 
cealed in the dome of the locomotive. 
The stately machine is in motion over 
the steel rails and we sit back in our 
comfortable seats while the begoggled 
and begloved crew on the pulsating 
locomotive watch for anything that 
looks like danger. 

I N olden da^ the riding qualities of 
a locomotive were comparable to 
those of an artillery caisson. Today, 
however, this condition has been 
improved with such spring resiliency 
and uniformly distributed action of 
same that the riding comfort of the 
modern locomotive is almost equiva¬ 
lent to that of a Pullman car. 

There is plenty for the crew to do 
until the end of the run is reached. 
Then the locomotive backs the empty 
train out into the yard. Here the 
engineer stops at the hostlers’ quarters, 
delivers the locomotive to the shop 
forces, and gives an account of his 
stewardship in a written report. 

What now becomes of the locomo¬ 
tive? An idle locomotive costs money, 
but a dirty locomotive is a liability 
and not an asset. In the early days 
the engineer and fireman did the clean¬ 
ing, but as business increased and 


engines became larger, a group known 
as “wipers^ was engaged to go over 
the machinery, jackets, and tanks, 
and finally six or eight men had to 
spend several hours to “wipe” a large 
locomotive. Now, however, a. new 
plan has been introduced. This process, 
using what is known as the “locomo¬ 
tive wash rack,” rapidly removes the 
accumulation of oil, dirt, and dust by 
means of a mixed stream of air, oil, 
and water, played at high pressure 
upon the parts to be cleaned. 

When the engine comes in from the 
run, the ashes are dumped at the 
cinder pit of the inbound tracks. It is 
then run on to the “locomotive wash 
rack.” (See photograph below.) 

Six men now inspect the locomotive 
and it is then ready to go to the round 
house for another preparatory period. 
At the scheduled or called time, it (we 
almost said “she,” for that is the 
more affectionate term used by the 
railroad man), will be tuned up and 
fired, ready for the next long run. 



“WASHING” 


Hot water, oil, and compressed air clean 
the engine, replacing a dozen wipers'* 



“TRACK FUELING” 

Here we have a tender being fueled on an Intermediate track. 
This system tends to save much time In switching locomotives 
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FUEL BRITCE 

Coal is weighed out and dumped the oosl bio to the tender. 
The fireman controls the deal consumption by eefeful finng 
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Take Your Camera Into the Air 

Whether on Your First Flight or on a Long Air Journey, You 
Can Make Snapshots With an Ordinary Camera 

By ROBERT E. GOODE* 


AERIAL flights have ceased to 
/\ be a novelty. With increasing 
/ % popularity and its attendant 

publicity, people now take to 
the air with the assurance of a safe 
return. With no time being devoted to 
the working up of an excellent case of 
nervousness, passengers are finding 
time to look around while up in a plane. 

They are seeing sights from the air. 
The new angles of familiar objects 
appeal to them. Perhaps their photo¬ 
graph album at home has a dozen pic¬ 
tures of a show place—good snap¬ 
shots, too, but none that can equal 
this “new” view. If on the ground, 
out would come the trusty camera to' 
record the scene. Why not use the 
camera while in the air? 

Many of us own a camera of some 
sort. All of us have, at some time or 
another, taken a snapshot that we 
secretly thought was just about as 
good as any professional photograph 
we had ever seen. That automatically 
qualifies each and every one of us as 
an amateur photographer. But in 
spite of our general knowledge of 
cameras, most of us are inclined to 
think of aerial photography as an 
extremely professional calling. This 
is not so. 

A gain, we are likely to believe that 
. special equipment is necessary to 
obtain beautiful aerial photographs 
such as are shown in the Sunday roto¬ 



YOUR OWN BACKYARD 

Ar the plane in which you arc flyinR casta 
its shadow over your home, make a snap 


gravure sections. Neither is this so. 
The person who takes only a short 
sightseeing flight should carry his cam¬ 
era along and the person who com¬ 
mutes back and forth in one of the huge 
airliners should certainly take advan¬ 
tage of his many opportunities to 
obtain good snapshots. 

The old famiKar box camera will 
take pictures from the air as well as on 
the ground. The Graflex works as 
well at altitudes as at sea level. It, 


of course, takes a photograph propor¬ 
tionately better than the family box 
camera. Familiarity with rapid recti¬ 
linear or so-called double lenses of^f.8 
or U. S. 4 diaphragm opening is a great 
advantage. 

Various kinds of ordinary cameras 
were used by the author in gather¬ 
ing illustrations for this article and 
a large number of other splendid ones. 
So you see, any type will operate 
in the air sucxjessfully. Good pictures 
can be obtained with ordinary roll film 
and film packs. Clouds and ground 
haze, however, often complicate the 
case. A general knowledge of color- 
sensitive films is helpful. The use of 
color filters is simple and useful. 

A scarcely perceptible haze may 
ruin an otherwise good picture. Haze 
possesses a bluish tint that photo¬ 
graphs as white. A snapshot taken 
under these conditions will appear to 
have been taken through a gauze 
screen. Fortunately, haze is the only 
color problem that the amateur need 
worry about. The resulting cloudy 
effect can be eliminated by using an 
orthoehromatic or panchromatic film. 
A yellow color filter should be used in 
conjunction with these films. Com¬ 
mercial orthoehromatic film in either 
rolls or cut-film form is recommended. 
Most aerial pictures made by pro¬ 
fessionals are on this type of film. 

P RACTICALLY all of the novice 
aerial photographers will take their 
pictures from a large cabin airliner. 
This is best since a howling wind is 
not present to interfere with the opera¬ 
tions. Moreover, there is more room 
in which to move about. 

It is perfectly feasible, however, to 
take photographs from an open cockpit 
type of plane, and in some cases, it 
may be better. For example, in pho¬ 
tographing another plane in the air, 
the upward and downward angles may 
give better results. Such shots would 
be very difficult in a cabin plane. 
The sketches in Plate I illustrate the 
angles through which photography is 
possible in an open cockpit plane. 

The folding camera must be pro¬ 
tected from the slip stream, otherwise 
the bellows will blow inward and cut 
off a portion of the resulting photo¬ 
graph. Moreover, the tuibulent air 
will cause vibrations and resultant 
blurring. It might even blow the 
bellows off the camera. The camera 
may be shielded behind the windshield 
or behind the body. The pilot is 
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YOU CAN DO AS WELL 


This splendid view of a section of Coronado, California, was made with ordinary roll film and 
no filter was used. With your own camera you can make many such pictures for your album 


always willing to throttle down his 
engine to idling speed if you make your 
wants known. This will reduce the 
passing windstream, and will also de¬ 
crease the vibration of the plane. 

By all means always hold the camera 
with your hands. In this way, the 
body will absorb most of the natural 
vibrations of the plane. If you rest 
your camera on the fuselage of the 
plane while ‘‘shooting,'' the photo¬ 
graph will be blurred and unsatisfac¬ 
tory. To eliminate blurred pictures 
further, combine a very short exposure 
with as small a stop as possible. The 
exposure should not be longer than 
1/100 of a second duration in open 
cockpit planes. 

Plate 11 shows the positions in which 
a folding camera should be held for 
best results. If used as in Figure 2, 
the viewfinder will show the view in 
an inverted position as in Plate III. 

The box camera, of course, is not 
'adjustable. It is necessary merely to 
aim it and make your exposure. Re¬ 
markable results have been obtained 
with this type of camera. 

T he best altitude for photographs 
is from 1200 to 3000 feet. If under 
1200 feet, the relative motion between 
the plane and the ground is too appar¬ 
ent and close objects will be blurred. 
If over 3000 feet, the distance is ex¬ 
cessive except for cameras made espe¬ 
cially for that purpose. 

Operation of the Graflex type is, in 
general, the same as for a folding 
camera. In this case, however, the 
focusing hood will give trouble because 
of its tendency to blow off. It is ad¬ 
visable to focus your camera while you 
are on the ground. Mark a scale on 
the focusing rack to be used while in 
the air. This will eliminate the neces¬ 
sity of using the hood while in a plane. 

Another method of avoiding diffi¬ 
culty with the hood is to re-inforce it 
with plywood or some light, strong 
material* Or, you may even replace 


it with a similar box of plywood or 
sheet metal. T^e advantage of these 
methods is that you can have a per¬ 
fect focus because the ground glass can 
be seen at all times. 

Focusing is unnecessary when using 
aerial cameras. Their operation is 
simple in every way. A direct-view 
sight is provided in order that sighting 
can be done from the level of the eye. 
Some of these cameras require the 
operator to re-wind the shutters and 
then to change the film. In others, 
this operation is combined. No lens 
stops are provided with aerial cameras 
but they can be easily made from 
black paper or from tin, painted black. 
These pieces are inserted between the 
elements of the lenn. 

No matter what the type of camera 
used in the open cockpit plane, take 
no chances on losing it. Make fast a 
strong cord on the camera and tie it 


securely to your body, or to the plane. 
If it should be blown from your hands, 
you can at least retrieve it. 

The length of exposure is governed 
by a great number of variables. Among 
these are altitude, strength of light, 
conditions of atmosphere, and kinds of 
filter used. 

A “between the lens" type of shut¬ 
ter is used on the ordinary camera. 
These shutters usually are graduated 
in 1/lOOth, l/60th, and l/25th of a 
second—speeds that are adequate for 
most aerial photography. High shut¬ 
ter speeds are desirable to obtain good 
results consistently for they help to 
eliminate blurring caused by vibration 
and to stop motion at low altitudes. 

W HEN vibration and wind can be 
avoided, as in a cabin plane, 
l/25th of a second may be used when 
at an altitude above 1000 feet. Cam¬ 
eras of the more expensive type have 
shutter speeds up to 1/1000th of a 
second. Some foreign types are capable 
of even shorter exposures. 

Eposures may be computed with an 
exposure meter. In your calcula¬ 
tions bear in mind that all views 
from the air are of distant objects. 
The most accurate method known is 
to use a “Justophot Exposure Meter." 
This is a vision meter which is easily 
operated by sighting at the object 
which is to be photographed. The 
correct exposure is then read directly 
off a scale. 

When photographing through a haze, 
color filters can be used to advantage. 
This is also true when a background 
such as fields appears excessively green 
or yellow. The use of filters will accen¬ 
tuate detail in these colors. 

Light yellow filters do little other 
than penetrate haze, although they 
correct slightly for the various densities 
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ot color. I>Ark yellow filters fully cor¬ 
rect for tl^e apparent density of color. 
Extremdy dark yellow and orange 
filter^ ait used to emphasize some de- 
tdl of landscape. For example, a 
beach will appear very light while the 
water will appear quite dark. Often 
roads are made to stand out clearly 
from the surrounding country by this 
manner of over-correcting. Haze can 
be eliminated by combining these 
filters with a panchromatic film and a 
fast lens. 

O VER-EMPHASIS is also gained by 
th^ use of a red filter. In the re¬ 
sulting photograph, red appears lighter 
than yellow. Blue shows up as black. 
Slight variations of green are very 
noticeable. This property of a red 
filter was used to advantage during the 
Worid War. The green paint and arti¬ 
ficial trees of camouflaged objects 
showed up clearly against the natural 
foliage. Browns were easily detected 
when the fresh foliage had dried up. 
Camouflage fooled the eyes but not the 
cameras. This partially explains why 
so much importance was attached to 
aerial photography during the war. 
The use of a Wratten K1 filter requires 
approximately five times longer ex¬ 
posure than when using roll film with¬ 
out a filter. 

It is advisable for the beginner to 
use the gelatin film form of filters for 
economy’s sake. They can be cut to 
any necessary size to fit between the 
lenses of the camera. Care must be 
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Cameras That May Be Used, and Methods of Holding 


LOOKING INTO THE FINDER 

Scene wtil show upside down In findtr 
when camera is held as in Figure 2, Plate II 

taken in order to prevent moisture 
bfittg transferred to the filter by the 
han^. It is best to cut the filter to 
size and form before removing the 
wrapper. This prevents unnecessary 
handling. Remove the wrapper as the 
filter Inserted between the lenses. 
Sqratehes m yOur filters should be 


prevented by handling them carefully 
by the edge, 

Orthochromatic film in cut-film form 
is more sensitive to yellow and green 
rays than the ordinary roll film. Conse¬ 
quently, when using a filter with this 
film the increased exposure need not 
be so great. Generally, the ortho¬ 
chromatic roll film is not so sensitive 
as the cut film or plate. An exception 
to this is the Wellington Anti-Screen 
film. This has a filter manufactured 
into the film and thus obviates the 
necessity of any additional filter except 
under unusually hazy conditions. 

P ANCHROMATIC films are most 
sensitive to all colors. They are 
readily obtainable in either cut-film 
or plate form. Rolls are provided for 
the largest aerial cameras. This type 
of film gives especially clear results 
if brown predominates the landscape. 
Because of its sensitiveness to all colors 
this film is most easily adaptable for 
over-emphasizing by the use of filters. 

Great care must be taken in de¬ 
veloping. The red safelights ordinarily 
used by photo finishers in their de¬ 
veloping rooms are as destructive to 
panchromatic fllin as daylight. Total 
darkness is desira^, though a Wratten, 
series three, green safe-light may be 
used. If the amateur does not develop 
his own work, he should patronize a 
well-recognized commercial studio. 
Explain carefully just what kind of 
film you have. 

The small motion picture camera 
which has become so popular is capable 
of taking excellent pictures from the 
air. Good resultB can be obtained with 
ordinary filtti ahd the f.22 stop. Pro¬ 
portionately better results will be had 
with a panchromatic film and a K1 or 
K2 Wratten filter. The filter demands 


a longer exposure, of course. With 
the K1 filter, use f.l6 stop while an 
f.12.5 stop may be used with the K2, 

The motion picture cameras are 
handled similarly to the still cameras. 
Avoid vibration and wind blasts. A 
lens of focal length longer than 2 inches 
or 50 millimeters will lead to blurring 
of the resulting picture. 

The first attempt at aerial photog¬ 
raphy may be discouraging. A little 
practice, however, will give results 
that are well worth the time and effort 
spent. More and more people are 
using aerial transportation. A great 
many of these passengers carry their 
cameras tucked away in their luggage. 
Why not use them en route? Parts of 
this discussion may seem too com¬ 
plicated to people who have always 
used their cameras simply to make un¬ 
studied pictures—snapshots on the 
spur of the moment. If you belong to 
this class, ignore the discussion of 
filters for the time being, make your 
snaps according to your usual methods, 
and you will be pleasantly surprised 
with the results. As time passes, you 
will gain by experience and may wish 
to improve your pictures by the use of 
filters. In any case remember that: 

Working rules for amateur aerial 
photography may be concisely summed 
up as follows; 1,—Use as short an 
exposure as possible; 2.—Exposures in 
the air are approximately one third of 
those on the ground; 3.—Hold the 
camera in your hands and out of the 
wind to avoid blurring. 

^**When yon buy your plane^* is the 
M subject of a comprehensioe discussion 
coming in May, This article will tell 
you the things you ought to know if you 
are in the market for a plane for pruate 
flying. Read it and be prepared. 
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STRIPPING OPERATIONS AT THE WORLD’S GREATEST OPEN-PIT COAL MINE 

Scooping up eight tons of coal, the new electric loader durnpe it in the dumping the overburden in the channel behind the loading shovel, 
waiting freight cars. The stripper follows, widening the cut and In the aiatance is shown a dragdine excavator with a 160-foot looom 


Mining Coal With Mammoth Shovels 

Open-Pit Mining Operations at Colstrip, Montana, Using New 
Operating Equipment of Unsurpassed Size and Efficiency 

By HENRY W. HOUGH 


O N - THE - SURFACE mining 
long has been recognized as the 
ideal method of extracting 
various minerals from the 
earth. Two noteworthy examples of 
such operations are the bench work¬ 
ings of the copper mines at Bingham, 
Utah, and the famous open-pit iron 
mines of the Messaba range in north¬ 
ern Minnesota. 

Of the numerous coal ‘‘stripping" 
operations, perhaps the most interest¬ 
ing are those conducted by Foley 
Brothers, Inc., on the Northern Paci¬ 
fic Railway Company properties at 
Colstrip, Montana. At this mine, 
new operating equipment of the most 
advanced type recently has been in¬ 
stalled. Colstrip is situated about 80 
miles northeast of Billings in eastern 
Montana—part of the Great Plains. 

M AN’S domination of the earth is 
appreciated when one witnesses 
the gargantuan work of a new elec¬ 
trically-driven machine, operated by 
one man, which bites a hole in the 
ground large enough to serve as the 
ceHar for a house, and deposits the 15 
tons of excavated earth a full city 
block away, perhaps at a height equiv¬ 
alent to that of a 10-story building. 
Within one minute the op>eration is 
completed, and the shovel is back for 
another 15-ton bite. 

This machine, which recently has 
been placed in operation at Colstrip, 


is a newly designed Bucyrus-Erie strip¬ 
ping shovel. It weighs 1100 tons, has 
a 120-foot boom with 90-foot dipper 
sticks, and a dipper which handles 
from 10 to 15 cubic yards of material 
at each load. A special train of 60 cars 
was required to transport the parts 
for this equipment from the Bucyrus- 
Erie factory in Wisconsin to the mine 
in Montana. This shovel is note¬ 
worthy not only for its size and operat¬ 
ing speed, but because it has what is 
probably the longest operating range 
of any shovel in the world, according 
to Mr. E. T. Foley, president of the 



THE NEW STRlPPER^S DIPPER 

Each time this new shovel bites into the 
earthi it removes 16 cubic yards of ^ 


contracting firm which has charge of 
the Colstrip operations. 

The stripping. machinery was as¬ 
sembled in a new pit which will be two 
miles long and about 900 feet wide. 
This pit, which will be slightly longer 
than that in which operations were 
begun in 1923, contains more than 
11,0Q0,000 tons of coal. The deposit 
or vein of coal is from 22 to 28 feet in 
depth, which is several times the 
thickness of most veins which can be 
exploited economically. • 

A WORTHY team-mate of the 
stripping shovel described above 
is the new Bucyrus-Erie coal loading 
shovel, another recent installation. 
This machine lifts out more than eight 
tons of coal in one operation, raises 
its load to an unusual height, and 
dumps the coal directly into gondola 
cars standing on temporary railway 
tracks skirting the pit. This opera¬ 
tion, as tinved by a stop-watch, re¬ 
quires only 45 seconds. In a 10-hour 
shift this machine will dig and load 
5000 tons of coal. 

The combined capacity of this 
loader and a slightly smaller one which 
has been in use at Colstrip for some 
time, is 20,000 tons in 24 hours. Thil 
much coal would fill 400 average 
freight cars, or about 800 of the new 
70-ton cars recently purchased by the 
Northern Pacific. Tbe new shovel is 
probably by far the largesjk coal load^ 
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READY TO MOVE A MOUNTAIN 


Thifl electric stripping shovel can dump its load at 
the height of a lO-story building, 800 feet away 


iftg Bhovel in tbB world, according to 
Mr. PolBy. It is operated by an 
electric motor-generator set, as are all 
of the other large machines at Col- 
strip. The Montana Power Company 
supplies the electricity from its inter¬ 
connected hydro-electric plants lo¬ 
cated in various parts of the state. 

' Other major items of the operating 
equipment now in use include a 
Marion drag-line excavator with a 150- 
foot boom and a six-cubic-yard bucket, 
a Marion stripping shovel with a rated 
capacity of eight cubic yards, two 
General Electric 72-ton storage bat¬ 
tery locoiiibtives, and a new General 
Electric-Ingersoll Rand Diesel-electric 
locomotive. All of this equipment is 
used in the pits, with the exception of 
the drag line, which is used in the 
initial work of removing the over¬ 
burden. All of these enormous shovels, 
including the drag line, move from one 
scene of operations to another under 
their own power, crawling on huge 
caterpillar-type wheels. 

B lack blasting powder is used to 
loosen the overburden, a layer of 
sandy earth about 40 feet in depth. 
This common explosive, probably the 
oldest known to man, has been used 
for thousands of miles of railway and 
highway construction, and is consid¬ 
ered *^an old stand-by'* in the mining 
industry. Liquid oxygen is becoming 
popular as an explosive for shooting 
overburden, but has not been used at 
Colstrip, to the writer’s knowledge. 
After the layer of earth has been 
loosened, the drag-line excavator re¬ 
moves the dirt, piling it some distance 
away in a mountainous dump parallel¬ 
ing the pit or channel. About one and 
one half cubic yards of overburden are 
removed for each ton of coal, an un¬ 
commonly economical proportion. 

Railroad tracks are laid on top of the 
layer of coal, at one side of the cut. 
The coal to be removed is loosened 


blasting, and the loader in 
the pit scoops it up, raises it 
to the required height, and 
dumps the coal in the cars. 

Following the coal loader 
comes the stripper, widening 
the cut. As the overburden 
is removed, the stripper 
drops the dirt into the chan¬ 
nel behind the loader. The 
dirt deposited in the cut takes 
up niuch more room than 
the coal did, so as the process 
continues, the landscape as¬ 
sumes the appearance of a 
series of miniature mountain 
chains placed side by side. 

From an esthetic point of 
view, the appearance of the 
landscape is not enhanced 
by stripping operations, but 
the workings present an in¬ 
teresting picture, particular¬ 
ly from an airplane. 

Government geologists in¬ 
form us that the Colstrip 
operations are being carried 
on in the Rosebud coal bed 
of the Tongue River member 
of the Fort Union formation. 

The Forsyth coal field, on 
which the Colstrip property 
is located, contains approxi¬ 
mately 20,000,000,000 tons 
of coal and extends beneath a region 
about 800 square miles in area. This 
field is a section of the great coal bed 
underlying an enormous region in 
Montana, Wyoming, and the Dakotas. 
A strip mine in Wyoming, in another 
section of this remarkable deposit, is 
operating in a coal bed 79 feet thick. 

T he coal mined in the Forsyth 
field is sub-bituminous,with heating 
value about 80 percent of coal produced 
in the deep mines at Red I^odge, Bear- 
creek, Bridger, Roundup, Sheridan, 
Sand Coulee, and other mining centers 
of the region. Representative analyses 


show the coal from the Rosebud bed 
(Colstrip) to contain from 9090 to 
13,230 British thermal units. It is 
shiny black on a freshly exposed sur¬ 
face, but has a marked tendency to 
slack upon short exposure to weather, 
a weakness rather common to coals of 
the region. 

Coal always has played an important 
role in the development of frontier 
regions. This was particularly true in 
the northwest. When the surveyors 
were gathering data required by the 
Northern Pacific for constructing the 
first of the northern transcontinental 
railroads, their reports showed that 
the new road was to traverse one of the 
greatest coal bearing regions ever 
known. Pioneer settlers made it a 
practice to obtain their winter’s supply 
of coal from the thick beds of the region 
simply by blasting it off the face of one 
of the numerous out-crops. The only 
easier method was to set fire to the 
out-crop, which was not an uncommon 
practice. However, such methods had 
their limitations. 

N ot many years after the rail¬ 
road opened up the country for 
settlement and development, dozens of 
coal mining towns had sprung into 
existence. At first they were kept busy 
supplying fuel to meet the railroad’s 
nee^, but later the industry expanded 
to meet the industrial and domestic 
requirements of the rapidly developing 
region. As the miners dug deeper and 
deeper and production became increas¬ 
ingly expensive, strange, disquieting 
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THE COLSTRIP WORKINGS FROM THE AIR 

Viewed from an airplane, the workings at Colstrip 
resemble a series of mountain ridges side by side 


rumors began to reach the mining 
towns. It was said that a new mining 
property of fabulous character was to 
be developed by the Nothern Pacific, 
which had acquired from the govern¬ 
ment most of the valuable coal lands of 
the region. 

According to these rumors, a great 
coal vein 25 to 30 feet thick had been 
located near Forsyth and was to be 
developed; the coal was so near the 
surface that it could be dug out by 
"steam shovels" and loaded directly 
into freight cars I To most of the miners 
it sounded like a myth. But industry 
demands ever-increasing efficiency. It 
is not enough to equal the production 
achieved last year by a given number 
of workers at the same cost. It is 
required that fewer men working under 
more favorable conditions shall pro¬ 
duce more goods at less cost. Such an 
inexorable demand can be met in 
only one way — by creating and utiliz¬ 
ing new and improved power-driven 
machinery to exploit the enormous 
deposits of low-grade coal. The myth 
become a reality—daybreak at Col- 
^trip meant twilight at the deep mines. 

R osebud county, in which the 
„ Colstrip mine is located, now 
leads the rest of Montana in coal pro¬ 
duction. Fewer men were employed 
in the coal mines of the state last year, 
but the records show increased pro¬ 
duction and an increased output per 
man, at a reduced cost per ton. 

Two or three men operating the new 
electrically-driven coal loading shovel 
deecribed above can dig and load more 
coal in a ajhilt than can dozens of 
workers in the average deep mine. Each 
worker in the pit averages 50 tons of 
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coal a day, or about 10 
times the normal unit pro¬ 
duction of coal mines. Not 
more than 75 men will be 
needed at the Colstrip mine 
to produce the 11,000,000 
tons recently contracted for 
by the Northern Pacific. 
This amount of coal will be 
sufficient to meet the com¬ 
pany's requirements for this 
class of fuel for the next 
eight years, according to 
present estimates. 

Far-reaching economy has 
accrued to the railway com¬ 
pany through the opening 
of the Colstrip mine, under 
its contract with Foley 
Brothers. Shortly after the 
government returned the 
railways to their owners, an 
economical method was de¬ 
veloped for obtaining coal 
from the Colstrip mine. 
Then, vigorously command¬ 
ing its engineering talent, 
the railway company devised 
a thoroughly practical 
method of burning the lower 
grade coal in its steam locomotives. 
This proved to be a mechanical prob¬ 
lem, involving reconstruction of the 
locomotive fire boxes. 

Today this semi-bituminous coal is 
being used on all Northern Pacific 
freight and passenger locomotives 
operating between Spokane, Washing¬ 
ton, and Jamestown, North Dakota. 
Operating department officials declare 
that the cheap fuel from the Colstrip 
mine largely was responsible for de¬ 
creasing the Northern Pacific’s coal 
bill from 10,233,708 dollars in 1923 to 
6,113,721 dollars in 1929. 

Revolutionary changes have been 
made in the type and size of the loco¬ 
motives, with many resultant econ¬ 


omies. Locomotives hin^e been made 
to haul trains longer distances, and the 
power of each engine has been in¬ 
creased greatly. In 1922 the company 
owned 1441 engines with an average 
power or tractive effort of 88,148 
pounds. Between 1922 and 1929 many 
uncommonly large locomotives were 
purchased, making it possible to dieh 
place and dismantle a large number 
of the smaller engines. Within this 
period, the number of locomotives 
owned by the company was reduced 
from 1441 to 1099. The average power 
of each engine was increased to 41,244 
pounds. 

A S a direct result of using Col- 
. strip coal, the company re¬ 
cently purchased the largest steam 
locomotive in the world. Its enormous 
proportions are due to an advanced 
mechanical design permitting the use 
of lower grade coal. This locomotive 
is 125 feet in length, and is of the 
Mallet type, used in mountainous 
districts. An order for 11 more of these 
large Mallets has been placed, and 
when they are received 28 more engines 
of ordinary size will be displaced and 
dismantled. The average power (tract- 
live effort) of the locomotives owned 
by the Northern Pacific then will be 
42,870 pounds. 

For many centuries miners have been 
digging tortuous tunnels deep into the 
earth in the quest for coal and ore. 
The development of open pit mining on 
a large scale is a relatively new phase, 
but already it has become of great im¬ 
portance in the mining industry. 
During the average year, the open-pit 
mines of this country produce ap¬ 
proximately 19 million tons of coal, 
24 million tons of copper ore, 82 million 
tons of iron ore, nearly three million 
tons of pebble phosphate, and about 
150,000 tons of bauxite (aluminum ore). 
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Unbreakable Movie Film 

SteelSheathed Film Reduces Replacement Costs; 
Has Qreat Educational Value 


F rom the earliest development 
of motion pictures to the present 
day, the most costly, annoying, 
and wasteful defects in projec¬ 
tion methods have been the breaking 
and scratching of film. The cost of 
renewal prints aggregates millions of 
dollars each year. 

In the rapidly developing use of 16- 
millimeter or ‘‘narrow width'' film, 
which is only six one-thousandths of an 
inch thick, film breakage is even a 
greater problem. Millions of dollars 
have been lost in attempts to develop 
16-millimeter projectors with break- 
proof film for advertising, educational, 
and “nickel-in-the-slot" motion pic¬ 
ture purposes. Projectors for these 
fields must operate hour after hour 
and day after day, thus requiring the 
film to run through the mechanism 
thousands of times. 

The accompanying photographs il¬ 
lustrate the Dramagraph, a recent in¬ 
vention of Van Dyke Hill, of the 
Dramagraph Motion Picture Corpora¬ 
tion, New York City. The outstand¬ 
ing feature of this projector is the 
steel-clad, break-proof film used there¬ 
in, and the method of projecting these 
strips in a connected sequence to give 
an unbroken picture on the screen. 
The film, cut in 4^^-inch lengths, is 


sealed between two pieces of thin 
steel through which an aperture for 
each frame has been punched and 
along the edges of which are a num¬ 
ber of holes that are equivalent to the 
sprocket holes in the film. Each film 
section is equal in length to 16 pic¬ 
tures or approximately 1 second of 
projection; hence a hundred feet of 
16-millimeter film can be loaded into 
250 sections. 

The sections are stacked horizontally 



THE PROJECTOR APPARATUS 

Thf* light beam is projected upward and 
is turned through an angle by the mirror 


UNBREAKABLE 

A sixteen - frame sec¬ 
tion of 16-milIi meter 
film in its steel protec?- 
tor. compared to an 
inch rule, at the right 

in recesses in the 
main casting of the 
projector. Over one 
recess, or magazine, 
is an electro-magnet 
which draws the top 
section into a breach 
located at one end of 
a horizontal track. 

Claws operating 
from an intermit¬ 
tently moving shut¬ 
tle engage the holes 
along the edge of 
the frames and pro¬ 
gressively move the 
sections across the bridge to the take- 
up magazine. Located mid-way of 
the bridge is the light aperture through 
which the beam of light emanating 
from a 100-watt lamp is directed ver¬ 
tically through the film and lens. 
This beam is deflected along a hori¬ 
zontal axis onto a translucent screen 
by a superimposed mirror. 

AFTER the film sections have 
jl \ passed beyond the aperture, they 



THE INTERIOR MECHANISM 


Tin 41 
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I4neh wetions stacked in the magazine at the right, are drawn.upward by » 
m through the light beam under the lenses in center, and into magaalne at the left 


drop by gravity into the take-up maga¬ 
zine, at the bottom of which is a hori¬ 
zontal conveyor chain equipped with 
claws which slide the bottom sections 
off and convey each synchronously to a 
lifting mechanism at the bottom of the 
feed magazine. This lifting mechanisifi 
elevates each individual frame to a 
point above a group of spreading 
pawls which support the stack of 
frames in the feed magazine. 

The frames thus travel upwardly, 
across the bridge, down through the 
take-up magazine and return hori¬ 
zontally to the bottom of the feed 
magazine, the movements being per¬ 
fectly synchronized. Test runs exceed¬ 
ing 15,000 passages through the 
system have shown no wear whatever 
upon the film. 

Plans have been made to introduce 
this type of projector in museums of 
natural history, libraries, art museums, 
medical and technical schools, and 
similar institutions in a form whereby 
students or visitors can operate mo¬ 
tion pictures at will by the mere press¬ 
ing of a button. The invention will 
also be used with 35-millimeter film 
for projecting 10-foot wide motion 
picture advertising posters in natural 
colors through translucent screens. 
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Substituting for Sunlight 

Has a New Era of Artificial Lighting Arrived? Illumination 
That Approximates Sunlight Is Foreshadowed 

By M. LUCKIESH 

Corrmaponding Editor, ScisNTiric Ambmcan. Director, Lighting Reeeei^h Lobarmtory, 

Inoondeacent Lemp Dept, o/ the Generel Electric Compony, Nelo Pmrkt Clevelond 


F or many centuries man has 
recognized instinctively, or 
through vague experience, that 
sunlight is directly or indi¬ 
rectly involved in life processes. Dur¬ 
ing recent years scientific research has 
firmly established many interesting 
facts. Ultra-violet radiation was dis¬ 
covered over a century ago, but only 
during recent years has its influence 
upon health been established. Much 
scientific research is needed to fill the 
many gaps in our knowledge of cura¬ 
tive and health-maintaining value of 
solar radiation. However, we have 
sufficient scientific knowledge of the 
beneficial effects of sunlight which, 
combined with a justifiable recogni¬ 
tion of the general importance of sun¬ 
light as an ever-present environmental 
factor, leads us to look forward to the 
possibility of a new era of lighting with 
simulated sunlight. 

S UCH a point of view, while ad¬ 
mitting the desirability of much 
more scientific knowledge than is 
available at present, avoids the neces¬ 
sity of making detailed claims for sim¬ 
ulated sunlight produced artificially. 
If an artificial source of radiation emits 
energy throughout the spectral range 
of solar radiation (toX2900) and is found 
to be an effective substitute for sun¬ 
light in those phases of health main¬ 
tenance and of curative effects which 
have been established for sunlight, we 
who light the world are justified in 
preparing for the opening of a new era 
of lighting. During the past few years 
we have been passing through the 
rudimentary stage of lighting for 
health as well as vision. 

Professional practitioners of radia¬ 
tion therapy, manufacturers of de¬ 
vices which supply ultra-violet radia¬ 
tion, and users of ''home treatment'^ 
apparatus have not generally recog¬ 
nized the past decade as an evolu¬ 
tionary stage. However, it has been 
just that. Light for vision is emitted 
by all the practicable sources of ultra¬ 
violet radiation. Up to the present 
time, the use of the light for vision has 
been ignored and the effects of ultra¬ 
violet radiation have been emphasized, 
while outdoors throughout the ages 
man has used sunlight for vision and the 
health benefits have been ignored or at 
most have been secondary in his con¬ 
sciousness. With certain beneficial 
effects established it is logical that we 
ore now ready to consider lighting for 


health, as a possible adjunct or result 
of artificial sunlight, incidental in our 
consciousness as we proceed with our 
everyday activities. 

Anyone who has read, or pursued 
any other visual task, while exposed 
to the radiation from one of the many 
sources available, unconsciously ush¬ 
ered in (for himself) this new era of 



THE NEW TYPE S-1 LAMP 

It is simple and compact, 6J4 inches in 
length. Its white light, regarded as illumi¬ 
nation, is strikingly like natural sunlight 



lighting for health as well as vision. 
For this act to spread throughout our 
world of human activities it is neces¬ 
sary that the illuminant contain in¬ 
sufficient radiation, of such wave¬ 
lengths as are harmful to the eyes. 
Naturally solar radiation, excepting in 
extreme cases such as reflection from 
snow, produces beneficial results with¬ 
out the production of conjunctivitis^ 
or other known injury. Artificial 
sources of heglth maintaining radia^ 
tion, in order to be used widely for this 
extended purpose, must meet certain 

t ConjuRcUvltiF^lli^iromaUon of the outer mem¬ 
brane of the B4iior, 


requirements already firmly estab¬ 
lished in lighting practice. Conve¬ 
nience, safety, simplicity, flexibility are 
important factors in lighting. The 
quality or color value of the light must 
be acceptable. 

We have available some of the old 
sources such as carbon arcs, the 
mercury arc, tungsten filament lamps, 
and new sources such as the tungsten- 
mercury Type S-1 lamp and, of course, 
further new developments. We have 
sunlight to utilize with special ultra¬ 
violet transmitting glass, but arti¬ 
ficial light has long ago become an 
essential to our indoor world. Nearly 
everyone spends sufficient time under 
artificial light, and its cost has long 
ago come within the range of the cost 
of daylight, so that we may look upon 
it very generally as an adequate dis¬ 
penser of the health-maintaining radia¬ 
tion which apparently is chiefly con¬ 
fined to the region between X2800 and 
X3100.2 

T he sources of light and suitable 
ultra-violet radiation can readily 
be screened or so installed in fixtures 
that the rays that are harmful to the 
eyes are absorbed by proper trans¬ 
mitting or reflecting media. Already 
we have a great supply of such data per¬ 
taining to the spectral transmission 
and reflection of common media. But 
those heretofore interested in lighting 
must alter their point of view, for ma¬ 
terials wl^ich conserve light do not 
necessarily conserve the valuable ul¬ 
tra-violet radiation. 

Among the metals, chromium and 
aluminum reflect quite well through¬ 
out the visible and important ultra¬ 
violet regions. Oxidized aluminum is 
particularly efficient throughout this 
range. Among the white pigments 
wjiich are approximate^ equa^ effi¬ 
cient reflectors of light for ^ion 
is a great diversity in their ability to 
reflect ultra-violet radiation forheiilth. 
For example, zinc oxide reflects very 
little ultra-violet radiation, its absorp¬ 
tion being almost complete for radia¬ 
tions shorter than X8900—the limits of 
the visible spectrum. Although titat^ 
ium pigment, lithopone, and tin okidis, 
efficiently reflect radiation of shorter 
wavelengths, none of them redacts 

1 The G^k letter X it t conv^nitoiiil muM 
Micate the waveltx^h of radiattoo In AnsittSiit 
Uttltt, one Angiirom unit ^Ing a ten bilUoi^ a 
meter, aadiatlon of .^yelcngtbe in tne jMpon ^ 
tween XSSOband XgiOQ AttmSfM tJniliii, 
by the anthor, wnum be In Ihf , 
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appreciable energy in the vital region 
between A2800 and X3100. White 
lead reflects fairly well in this region. 

The vehicles in which pigments are 
used in paints and enamels are likewise 
important. A common mistake is the 
use of vitrified white enamel reflectors 
for ultra-violet sources. The ‘‘glass’* 
carrier of the pigment absorbs the de¬ 
sired ultra-violet energy. In fact, a 
black paint is practically as efficient 
for reflecting this energy as the com¬ 
mon porcelain enamels, and graphite 
is better than several common white 
pigments. 

Transparent glass can be made to 
transmit as far into the ultra-violet 
region as desired. Quartz transmits 
efficiently much farther than desired 
for the purpose under discussion. 
Translucent quartz can be produced at 
reasonable cost to be practicable in 
fixtures for this new era. Between 
quartz and common glass there are 
many possibilities. Apparently, purity 
of materials commonly used in glass is 
all that is necessary to extend the 
transmission to A.2800. However, iron 
oxide as an impurity is the greatest 
nuisance. It must be reduced to 0.01 
percent if high transmission is to be 
obtained, even as far as X2970, which 
is the region of greatest effectiveness in 
the cure of rickets and in the produc¬ 
tion of erythema or reddened skin. 

T he production of erythema is 
important as a step between 
energy measurements and physiologi¬ 
cal action. It is also important be¬ 
cause it is a visible and sometimes pain¬ 
ful result of exposure to ultra-violet 
radiation. We have found that meas¬ 
urements of energy at A2968 or X8024, 
emitted by the mercury arc, are di¬ 
rectly correlative with erythemal effect¬ 
iveness. In other words, the produc¬ 
tion of erythema is directly propor¬ 
tional to the quantity of energy in 
either of these wavelengths. There 
are indications that this holds ap¬ 
proximately for other sources. 
Exposure consists of the quantity of 


energy per unit area and the duration 
of the application. Exposure to a 
quartz mercury arc at a distance of 
30 inches for a period of five to ten 
minutes is sufficient to prevent and 
cure rickets if applied only once or 
twice a week. Obviously this is en¬ 
tirely too potent to be used in lighting 
where persons are exposed hours daily, 
unless the intensity of illumination is 
greatjly reduced. Of course, with such 
an illuminant goggles would have to be 
worn in order to protect the eyes. 
This emphasizes one of the qualifica¬ 
tions of an illuminant suitable for this 
extended lighting purpose. A suitable 
glass for filtering out too potent radia¬ 
tions can be used with the mercury 
arc, and such glass is being experi¬ 
mented with. Likewise, any source 
can be made safe for the eyes. 

In our study of the tungsten-mer¬ 
cury arc (Type S-1 lamp) we found that 
the reciprocity law held for erythemal 
effectiveness over a range of 25 to 400 
foot-candles. In other words, an ex¬ 
posure of 10 minutes’ duration at 400 
foot-candles produced the same de¬ 
gree of erythema as an exposure of 
160 minutes at 25 foot-candles. 

This brings up the question as to the 
necessity of producing erythema in 
order to obtain health benefits. Much 
evidence points to no such need. In 
fact, our common experience with sun¬ 
light is usually without erythemal re¬ 
sult, still we feel that it does us good. 
Consideration of this question is also 
connected with that of the minimal 
quantity necessary to obtain health 
benefit. Prof. R, Adams Dutcher re¬ 
ported to me several years ago the 
results obtained with an ordinary 50- 
watt tungsten-filament lamp on rats 
which were fed upon a restricted diet. 
This small lamp was operated in their 
cage from six to eight hours per day. 
In three weeks their bone-ash was 
more than twice that of the control 
group which was kept in darkness.* 

This experiment seemed worth re¬ 
peating, so we made some 500-watt 
tungsten-filament lamps in special 


bulbs. Doctor George H. Maughan at 
Cornell University found that under 
20 foot-candles of this illuminant for 
eight hours per day appreciable im¬ 
provement was made by chickens 
which initially had severe rickets. 
Doctor H. J. Gerstenberger of the 
Babies’ and Childrens’ Hospital in 
Cleveland co-operated with me by 
using the radiation from this tungsten- 
filament lamp upon guinea pigs fed 
upon a restricted diet.* For several 
weeks rickets was warded off. 

In this brief account space does r^t 
permit going afield or into detail. 
However, I have given glimpses of 
dependable data at both ends of the 
scale—extremely mild and extremely 
potent ultra-violet radiation. I have 
obtained sufficient data during recent 
years with this extended purpose of 
lighting in mind to feel encouraged 
to venture into a new era of lighting. 
I am certain that results can be ob¬ 
tained by means of a properly safe¬ 
guarded illuminant at the foot-candles 
required in modern lighting. Many 
questions still arise. For example, is 
a substitute for sunlight when used in 
lighting for health as well as vision a 
substitute for vitamins? In the case 
of rickets it has been proved to be an 
adequate substitute for vitamin D. 
Whether or not it is a complete sub¬ 
stitute need not concern us unduly be¬ 
cause people must eat. 

I N considering health maintenance 
along with lighting for vision we 
are confronted with the same questions 
as arise in the use of “health equip¬ 
ment’’ in the home. Much more re¬ 
search has been directed toward the 
cure of disease than toward the main¬ 
tenance of health. At first glance it 
may appear to be impossible to prove 
whether a group of persons in normal 
health is aided in maintaining that 
state of health by exposure to ultra¬ 
violet radiation. However, research 
can establish a good deal along the line 
of prevention. It has been proved that 
rickets is prevented by 15 minutes* 
daily exposure of the body to adequate 
sunlight. There is some evidence that 
colds are less prevalent in a group of 
persons treated with ultra-violet radia¬ 
tion than in a group not treated. Med¬ 
ical men advise sunlight for health 
maintenance. Certainly interiors should 
be freed of some of the germs when 
illuminated by sources emitting ultra¬ 
violet radiation between X2800 and 
X8600 which has been proved to be 
germicidal. 

* Rickpts if) a bone-deficicncy disease* often caused 
by lack of enough ultra-violet of pioper wavelength 
to cause the bone-forming elements of the diet to be 
deposited In the bones. In experiments on rata the 
amount of bone-ash found after the animal has been 
killed at the end of the experiment bears a relation to 
the amount of ultra-violet of appropriate wavelength 
that It Ims had .—The EdUar. 

* In making experiments of this kind on animals it 
is usual, in order to exclude as far as possible outside 
factors which might confuse the results determined 
at the end. to restrict the diet to food elements which 
do not themselves tend to prevent the occurrence of 
rickets .—The Editor, 
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A modern adaptation oi olassiral architecture gives the aevere lines Most of the exhibition halls are illuminated with artificial li^ht only, 
appropriate for a science museum. The approach is 100 feet wide. and many of the animal groups are in miniature form, conserving space 


A Friendly Museum 

Doing Away With the Disease Called **Museum Fatigue^^ 
by Skillful Planning and Lighting 


I N the dedication address at the pleasure is in store for all who visit Other cities have science museums 
formal opening of The Buffalo Buffalo* The activities of the staff are either in whole or in part, but this 
Museum of Science, the President, really remarkably and the organiza- museum has ^eat points of difference 
Mr. Chauncey J. Hamlin, aptly tion is a model ohe.^ An investment of which we will endeavor to explain, 
described the function of a museum 2,000,000 dollars has been wisely made. The museum is located in Humboldt 
which is often lost to view. He 


said: “The value of a museum 
to its community must be 
measured in terms of service to 
the citizens of that community. 
In order to render the largest 
measure of service possible the 
museum must be dynamic and 
not static; it must be not a 
storage warehouse of dead 
objects but a hive of sponta¬ 
neous activity, ever storing up 
the honey of pleasant memories 
of having brought a larger 
share of happiness and joy 
through opening up fuller and 
wider horizons of knowledge to 
a constantly growing circle of 
friends." 

It was with this end in view 
that the Buffalo Museum of 
Science was built. The Buffalo 
Society of Natural Sciences 
dates from 1858, so there is a 
real historical background. 
There are many features of the 
museum which are unique. It 
is neither too large or too small. 
It is not "highbrow," yet it is 
not at any time unscientific. A 



The artificiaUy ttj 
of the edeiioee. 
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Park and while the location might have 
been made more central, the effort 
expended in getting there will be well 
repaid. 

The building of Indiana limestone 
appears to be two stories in height set 
on a high base. Actually it contains a 
high ground floor story with three 
floors above it, although the upper 
floor does not show in the exterior. 

The architects were requested to do 
everything possible to avoid that dread 
disease known as '‘museum fatigue.^’ 
The architects decided that the malady 
was caused mainly by three things: 
First, hard floors; second, eye fatigue 
caused by the necessity of constantly 
shifting the foci of the eyes from the 
usual high ceilings in museums down 
to a nearby exhibit, this often being 
accentuated by the daylight from the 
clerestory windows or skylights; third, 
reflections from the exhibit cases. 

To avoid hard floors, rubber and 
linoleum surfaces were used. To rem¬ 
edy the second cause of fatigue, the 
ten exhibit rooms were built with 
rather low ceilings and are softly illu¬ 
minated by direct artificial lighting. 
A special exhibit case and plan of 
lighting were designed to meet the 
third difficulty. 

ILLUMINATED LABELS ^ > 

The group tihown at the rieht is in 
miniature and illuminated lubolH at 
the aide serve to interpret the group. 

The labels (below] incorporate text 
and a picture of the animal itself 


The usual exhibit case is illuminated 
by lighting the room brightly and 
borrowing that light for the exhibit 
cases. The reason that the lights 
cannot be placed directly within the 
cases is because many exhibits are of 
wax, and they would be destroyed by 
the heat from the lamps, and it is 
necessary that all exhibit cases be air- 
and dust-tight. Fortunately, in the 
Buffalo Museum, it was decided to use 
many photographic transparencies to 
compose an illustrated guidebook to 
each room. This allowed the exhibit 
cases to be designed with the electric 
lights so arranged that they illuminate 
the transparencies directly but are 
separated from the exhibit. 

Off the central hall are a series of 
rooms devoted to physics, astronomy, 
geology, biology, invertebrates, verte¬ 



MAKING ARTIFICIAL FOLIAGE 

The extensive laboratories and prep¬ 
aration rooms are on the upper floor 




brates, evolution, heredity and en¬ 
vironment, human geography and 
climate, and primitive races. In the 
rear is a large hall of plant life. On the 
second floor are the offices and library; 
an aquarium room is over the hall of 


plant life. The third floor contains the 
laboratories and preparation rooms 
which are splendidly equipped. On 
the ground floor is the auditorium, 
a cafeteria, offices, and a children’s 
museum with a separate entrance. 
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THE ASTRONOMY ROOM 

The photogrephs are all illuminated aa are all the labels, producing 
an pKQii^iit effect. Such exhibits have great educational value 


BUDDING SCIENTISTS 

The children have their own museum, their own library, and even 
their own private entrance to them. They enjoy their privileges 
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Some Famous Centenarians 

There Is No Recipe for Longevity, Which Is Mainly Hereditary^ 
However, a Milk Diet Seems to Favor Long Life 


N ine persons who had reached 
the age of 100 or over died in 
Ohio in 1928, according to an 
item in a recent issue of the 
Journal of the American Medical Asso¬ 
ciation. Of these nine centenarians, 
five of whom were women, one was 
stated to have been 114, according to 
her original birth certificate. Tho 
average age of the nine was said to 
have been 103 years and six months. 

Many individuals are asserted to 
have lived more than 100 years, but 
most of the reputed centenarians are 
found on rigid investigations not to be 
centenarians at all. The age of a very 
old person seems to be one of the mat¬ 
ters most susceptible to deviation from 
the truth, for memories are usually 
hazy in the extremely old, and the 
relatives, friends, and neighbors of 
these patriarchs seem always ready to 
exaggerate their antiquity. A few 
years ago a Kentuckian named John 
Shell received considerable notoriety 
as being 181 years of age, but a some¬ 
what searching inquiry revealed him 
to be not more than 100, if he were 
even that. 

I N 1904 a Russian newspaper calmly 
reported the death at the advanced 
age of 180 of a woman named Therese 
Abalva. Another Russian newspaper 
in 1926 was more modest, for it allotted 
only 138 years to Ivan Tretya, a 
peasant of Rostov. A Hungarian 
farmer, Peter Zortay or Torton, ex¬ 
ceeded them all for he was supposed to 
have been 185 when he died in 1724; 
as was also St. Mongah, whose death 
occurred in 1781. Some months ago 
Henri Barbusse. the French author, 
recounted his visn in Georgia in Trans¬ 
caucasia to Nikolai Andreyevitch Shap- 
kovsky, who was reputed to be between 
142 and 147, 

The cautious reader will regard these 
allegations with as much skepticism as 
interest. 

One of the most famous of the very 
aged persons of history was Old Pair, 
who was said to have been bom in 
England in 1483 and to have died there 
in 1635. He was working blissfully as a 
farm laborer at the tender age of 162 
when an interested nobleman, the Earl 
of Arundel, whisked him off to London 
and put him on exhibition. The fast 
life of the metropolis proved too much 
for him and he promptly succumbed. 
Thereupon, one John Taylor, known as 
the •‘Water Poet," got out a book 


By JAMES A. TOBEY 

Doctor of Public Heolth 

called “The Olde, Olde, Very Olde 
Man,” in which he extolled this long 
life in prose and verse, or what passed 
for verse. Thomas Parr was said to 
have married at 120, and after the suit¬ 
able interval to have become the father 
of a child. When he died in 1636, the 
celebrated William Harvey, discoverer 
of the circulation of the blood, per¬ 
formed an autopsy on him and found 
his general condition good, though the 
brain cells were somewhat worn. A 
reprint of Taylor’s book was issued by 
James Caulfield of London in 1794. 

Old Parr’s unusual age was accepted 



NOT MORE THAN 100 

Old Pair claimed to have been 162 years 
old, but unkind investigators proved 
he was mistaken by 50 years, more or lass 

until 1873 when Mr. W, J. Thoms, 
deputy librarian of the House of Lords, 
who was so unkind as to make a real 
investigation of the case, concluded 
that about 50 years had been improp¬ 
erly tacked on to the actual life of 
Parr. The gentleman was a real cen¬ 
tenarian, but little more than that. 

Mr. Thoms also exposed two other 
notorious long-lifers. A certain Coim- 
tess of Desmond was credited with 140 
years, but the doubting librarian 
showed that the ages of two separate 
countesses of the same name had been 
added together; instead of one person 
living to 140 years, two ladies had 
each lived about 70. Thoms examined, 
in all, 22 cases of alleg^ longevity and 
found that none of the records sus¬ 
tained the contentions of centen- 
arianism. 

A writer familiar with Mr, Thom’s 


iconoclasm on this subject, a Mr. 
John B. Bailey, wrote a book in 1888 
which he called “Modem Me¬ 
thuselahs,” and in it he cited a number 
of instances of well-known centenarians 
and nonogenarians. 

He began with St. Anthony, who 
was said to have lived to 106, but 
most of his other examples, such as the 
Emperor Cantacuzema of the 14th 
Century, Pletho, Comaro, Titian, de 
Fontenelle, and Amory, wore only 99 
or 100. The author, however, did list 
a dozen cases which he behoved to 
have been actually 100 years old or 
more. This writer waxed philosoph¬ 
ical in his final chapter and, while 
admitting that these human centi^ 
plants reached their great ages in spite 
of a diverse variety of habits, offered a 
recipe for longevity. His three es¬ 
sentials for “long-lasting” were; good 
heredity, good digestion, and bodily 
and mental activity. He quoted tiieee 
words of Sir Benjamin Brodie, “Men 
have been known to die, literally 
speaking, of disease induced by in¬ 
tellectual vacuity.” 

O NE of the best survej^ of centena¬ 
rians was made in 1899 by T. R. 
Young, former president ot the British 
Institute of Actuaries. tiiat time 
he could find only 22 indisputable 
instances of such aged penM|BS, but iu 
a second edition publishe#Jlu I99S. he 
added eight more. 'Ther Impest IWb- 
thentic life be could disccMK VWi MM 
of nearly 111 years. Mr^ lfoUBg dfe- 
cxisses all of the previous-wwdts on 
longevity, of which there had been a 
considerable number, suchsi ps 
of Flourens in 1855, of Pittplgp'ie^, 
and of Humphry in 1889«: as 

that of Bailey alluded to skip Ckm- 
trast the conservatism of 
the exuberance of one JanMR-^lpl^ 
^o in 1799 got out a book 
persons who had lived 100" 
more between 66 A.P. and 
Old Parr and the Countess of i 
were both on his list. 

In a rather weighty tome 
prolongiddon of Ufe, Profe 
Metchnikoff, the famous bs 
hazarded the opinion soi^ v , 
ago that human life ougl# W 
at least 120 years. In his t. 
describes various persons who 
supposed to have attained jpeat „ 
Among them were Marie Priou, . 
died in 1888 at the alleged ap Of 
afta subSitiac lor most of heir 
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cheese at^d goat's milk; and there was 
also Nicole Marco, who lived to be 110 
on a diet of bread and milk. 

The Metchnikoflf formula for long 
life was to drink soured milk contain¬ 
ing the Bulgarian bacillus, though he 
also recognized the value of hygiene 
and sanitation. Today it is known 
tl^at it is not the B. Bulgaricus, but the 
addophilus bacillus, in soured milk 
which exerts a favorable influence on 
the digestive tract and hence con¬ 
tributes to longevity. Metchnikoff's 
theories were based on observations on 
the vigor and longevity of various 
Balkan peoples who lived on such fare. 
It is claimed that Bulgaria has more 
than 3000 centenarians even today, 
while other Balkan countries such as 
Rumania and Turkey are likewise so 
favored. 

A WOMAN, Maria Ustav, who died 
in Carcalia in Rumania in 1927, 
was asserted to have been 135, while 
Milo Frantsitch of Yugoslavia, who 
also died in 1927, was reputed to be 
126. Zaro Ago of Constantinople was 
living there in 1928 at the alleged age 
of 145. These people are undeniably 
old; you can believe the actual ages 
given for them or not, as you think 
best. Personally, I have my doubts. 

The alacrity with which newspaper 
writers seize upon convenient facts 
regarding supposed centenarians and 
exploit them in the press is well illus¬ 
trated by the news story about old 
Nah-Nee-Num-Skuk, which appeared 
in the papers a year or so ago. This 
ancient red man was definitely asserted 
to have been born in 1809 and thus to 
have been 118 years old in 1928, but 
not one scintilla of real evidence of his 
age was offered, unless the fact that 
he had had six wives could be so con¬ 
sidered. More than a mere statement 
of extreme old age is needed to be con¬ 
vincing. There is, unfortunately, no 
way to diagnose exact age from appear¬ 
ances or physical condition. Authentic 
birth records offer about the only re¬ 
liable proof. 

In the Massachusetts town of Shutes- 
bury is a monument to one Ephraim 
Pratt, who is stated to have died there 
in 1804 in his 117th year. According 
to the inscription, “He swung a scythe 
101 consecutive years and mounted a 
horse without assistance at the age of 
110." An investigation of this case by 
Mr. Leon F. Whitney revealed that 
old Ephraim had inde^ been a cente¬ 
narian, but that he did not live more 
than 100 years. Mr. Pratt's longevity 
was attributed to his diet, which was 
said to have consisted chiefly of bread 
and milk. 

The question arises as to whether 
diet ma,y not actually have an effect 
on the length of humah life. That 
it may do so Is indicated rather 
deflnitdiy by some extensive experi*-, 
to the laboratory of 


Professor Henry C. Sherman at Colum¬ 
bia University in New York. For 
more than ten years extensive nutri¬ 
tional investigations have been carried 
out there on white rats. In a study of 
400 of these animals, it was found that 
by doubling the amount of powdered 
milk in the diet, a gain of exactly 10 
percent resulted in the span of life for 
both the males and females. 

In human experience (for studies on 
laboratory animals may properly be 
compared to it) this would indicate 
that at least six years could be added 
to human life by means of proper and 
optimal nutrition. Pure milk, the 
most nearly perfect of the foods of 



NAH-NEE-NUM-SKUK, 120? 

Born in 1809—according to the news¬ 
papers—this old Pottawatomie still was 
living at a Kansas ^preservation in 1928 

man, was successful in lengthening life 
in this instance, and it is interesting to 
note that most of the famous true 
centenarians are reported to have sub¬ 
sisted largely on diets in which dairy 
products have been prominent. 

Nutrition is, of course, only one of 
many factors which may influence 
longevity. The most important ele¬ 
ment in the ability to live long un¬ 
questionably is heredity. If all or 
most of our immediate ancestors at¬ 
tained to ripe old ages, generally well 
past the proverbial three score years 
and ten, it is likely that we shall also 
do so, provided we can escape the 
ravages of disease, avoid accidental 
death, and refrain from being hung for 
our sins. 

Given two persons who, like Pro¬ 
fessor Sherman’s Irats, had exactly the 
same heredity and the same environ¬ 
mental conditions throughout life, the 
one who partook of an optimum diet 
during his entire existence would 
probably live longer than the one who 
had only an .. adequate diet. Such 
severe conditions are, however, practi¬ 
cally wmir en^nntered, though there 
ate ii^talnceB oj( identical twins who 
have been sepahtted in infancy and 


brought up under different environ¬ 
mental conditions, with the result that 
one has displayed an adult physique 
superior to that of his twin brother. 

Most of the recipes for longevity 
are no more scientific than that given 
in a book printed in 1722 which re¬ 
vealed the secret of “rejuvenescency" 
of one Arnoldus de Villa. It consisted 
mainly of eating stewed vipers. Sim¬ 
ilarly, many of the warnings against 
practices which are stated to be sure 
to shorten life have little if any scien¬ 
tific foundation. Some of the current 
food faddists, for example, are vigon- 
ous in condemning white bread and 
attributing all of the ills of mankind 
to its use. The scientist realizes, how¬ 
ever, that a diet with bread and milk 
as the basis comes as near to fulfilling 
average physiological needs as can any 
combination of known foods. 

T he real centenarians are reported 
to have subsisted on all kinds of 
fare and have indulged in all sorts of 
hygienic practices. Some of them have 
eaten white bread, and some brown; 
some have smoked continuously and 
violently, and some never; some have 
partaken of the cup that cheers, and 
some have been total abstainers; some 
have trodden the primrose path, and 
some have been celibates; some have 
been cheerful, and some morose. Every 
centenarian usually attributes his lon¬ 
gevity to his own peculiar mode of life, 
regardless of its correlation or lack of 
it with the accepted rules of hygiene. 

The fact that some centenarians 
have reached great ages without special 
regard to hygiene is not, of course, an 
argument in favor of such a regimen. 
Luck may have been with them, and 
fate may have played its mysterious 
part. The average span of life has 
increased greatly in the last half cen¬ 
tury, though practically all of the in¬ 
crement has been in the ages below 
50, particularly in the periods of early 
life. This increase has been due to 
many conditions, of which improved 
sanitation, better nutrition, more fa¬ 
vorable economic circumstances, and 
biological influences are among the 
leading factors. 

Although a regimen of life might be 
outlined for an individual case which 
ought theoretically to assist in pro¬ 
longing that particular life, positive 
assurance could not be given of its suc¬ 
cess, because there are so many com¬ 
plicating factors. There is, in fact, no 
definite recipe for longevity, and the 
fountain of youth is still unknown, 
thou^ science is nearer to the expla¬ 
nation than it ever has been and it may 
conceivably uncover the secret sooner 
or later. The average duration of life 
will unquestionably continue to in¬ 
crease and the mortality rate to de¬ 
crease, until the biological limit has 
been reached. When that will be, no 
conservative scientist can foretell* 
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Sinking a *'Mine** Under 
New York City 

P lR below the streets of New York City, 
working day and night while the city’s 
millions toil, seek pleasure, and sleep over¬ 
head, an army of workmen are now en¬ 
gaged in the gigantic enterprise of con¬ 
structing a new tunnel through which will 



A tunnel of the New York City 
water supply system. The tunnel 
being built will be even larger 


flow the additional millions of gallons of 
water daily needed to quench the thirst of 
the metropolis. Sixteen electric mine 
hoists and 62 mine locomotives are used in 
this project, for the work follows the same 
general lines as that necessary in mining. 

The new tunnel, officially known as City 
Tunnel C Number 2, is being constructed 
by Patrick McGovern, Inc., for the Board 
of Water Supply. The mine hoists and 
locomotives which, with other electric 
equipment, were built by the General 
Electric Company, form the major part of 
the electric motor-driven machinery. 

New York City now uses 875 million 
gallons of water per day, 30 percent of 
which comes from the Croton reservoir 
system, and 70 percent of which is supplied 
by Catskill water. The present distribu¬ 
tion system has long been recognized a? 
inadequate for future needs, and even at 
the present time is not large enough to 
maintain suitable pressure in the Borouglis 
of Brooklyn and Queens. 

The new tunnel will run from the Hill 
View Reservoir, east through the Bronx, 
then south under the East River tlq^ough 
Queens to Brooklyn, ending at Hamilton 
Avenue opposite Governor’s Island. It 
will be 20.2 miles long, will be 17 feet in 
diameter when finished and will be at a 
depth of about 500 feet below sea level. Its 
construction will involve the sinking of 
16 shafts from 14 to 32 feet in diameter, 
the depths of the different shafts varying 
from 500 to 850 feet, according to the land 
etoVgtion. After the tunnel is comple^, 
these shafts—with the exception of that at 


Hill View, to be used as an intake—will be 
used as risers to valve chambers from 
which the street mains will be supplied. 
The tunnel and shafts aggregating 22 miles 
linear measurement will be excavated to 
19 feet diameter which will involve the 
blasting and removal of almost four million 
cubic yards of hard rock. Lining the 
tunnel to 17 feet diameter and incidental 
construction work will require the placing 
of 664,000 cubic yards of concrete. This 
work, together with other minor items, is 
to be completed in 70 months. 

Electricity plays a vital part in the un¬ 
dertaking. Air for drills and shovels is 
furnished by 400-hor8epower synchronous 
motor-driven compressors. As the muck 
is removed it is hauled through the tunnels 
to the hoists by storage-battery mine lo¬ 
comotives. 

The mine hoists in the main shafts are 
each equipped with two cages in balance, 
one coming up as the other goes down. 
These cages are rectangular in shape, while 
the shaft is cylindrical, the space remaining 
being used for water pipes, air pipes, elec¬ 
tric cables, et cetera. 

Sixty-two seven-ton storage-battery mine 
locomotives will be used for haulage in the 
tunnel. These machines correspond in 
type to those used in the construction of 
the Cascade, Moffet, Hetch-Hetchy, Shand- 
akin, and Cold Brook-Wachusett tunnels. 
Each locomotive is driven by two I2-hor8e- 
power motors, power for which is furnished 
by a storage battery consisting of 42 Exide 
cells. When the storage batteries are dis¬ 
charged, the locomotives are hoisted to the 
surface for recharging the batteries. 

“Spider Threads” of Glass 

PIDER threads of spun glass, which 
rival in fineness those produced by the 
living insect, may easily be made by man 
and are of use for telescope cross wires in 
the instruments of the engineer, where they 
prove superior to the natural article. Nat¬ 
ural spider thread will swell and lengthen 
as it absorbs moisture and, in damp 
weather, telescope cross wires of this ma¬ 


terial will buckle and sag, at least causing 
annoyance, or perhaps rendering the in¬ 
strument useless for the time being. The 
replacement of these wires is at all times a 
delicate job and is particularly difficult in 
the field. 

Glass fibers are not affected by dampness 
or by ordinary variations in tempeittture, 
are smooth, straight, and stiff, and do not 
need to be placed under tension in mount¬ 
ing. They may be drawn as fine as spider 
web without particular difficulty, with a 
very simple apparatus and a moderate 
amount of skill. They are remarkably 
strong and will stand a great deal of abuse. 
Being round and having a polished surface, 
they act as cylindrical reflectors; and light 
impinging upon them in the telescope is 
reflected away from the observer’s eye, 
causing the wires to appear as dense black 
lines out to the edge, whereas spider thread, 
on the contrary, becomes translucent. It 
is, in consequence, easier to point the tele¬ 
scope BO equipped upon the objective un¬ 
der adverse conditions of visibility. 

Fibers used in telescopes of ordinary 
magnifying power, such as 30 diameters, 
will be from one to four ten-thousandths 
of an inch in diameter, depending upon 
the use of the instrument. Fibers as small 
as these can hardly be seen with the naked 
eye. They can easily be felt, however, and 
such a fiber of glass can be wound about 
the finger like common thread. 

A convenient form of apparatus for 
drawing these fine fibers, and one which is 
easy to construct, is a catapult such as is 
shown in the diagram. This may be made 
of wood with an arm of some springy 
material such as hickory or ash. The end 
of the arm should have a hand-like cup for 
holding a small segment of glass rod. In 
operation this arm is held back by a trigger 
and a small section of glass rod, approxi¬ 
mately one inch in length, is placed in it, 
one end of the rod having been drawn out 
to a small tip. A similar piece of rod which 
has also been drawn to a small tip and 
which has a small round bead of glass at 
the end of the tip, is clamped to the base 
of the catapult and the two pieces of glass 
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are then Joined with a small blow-torch. 
As soon as this wading has been completed 
and the. j^ass is cooled^ a fine needlepoint 
of flame is directed upon the bead and as 
soon as this is a bright red color, the flame 
is withdrawn and the catapult sprung with 
the trigger. This act, because of the small 
quantity of glass involved, must be per¬ 
formed almost instantly and the with¬ 
drawal of the flame must slightly precede 
the springing of the trigger. 

The small piece of rod in the catapult 
arm will be thrown a distance of several 
feet, drawing out the heated bead of glass 
behind it into a fine thread, the fineness of 
which will depend upon the size of the bead, 
the degree to which it has been heated, and 
the strength of the catapult arm. It is 
preferable to have the glass thrown over a 
dark cloth to assist in seeing the fiber, as it 
is almost invisible. With a little practice, 
very fine fibers may be made with this 
simple apparatus. _ 

Bones Grown in Test Tubes 

A MOST amazing case of living tissue 
being grown outside the animal body 
is the growth of embryo gristle or cartilage 
into bone. This remarkable transforma¬ 
tion has been accomplished by Miss Honor 
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“Spider threads of glass” can be 
made with this simple apparatus 


B. Fell, working at the Strangeways Re¬ 
search Laboratory, Cambridge, Lngland. 

When the proper conditions of nourish¬ 
ment and temperature are maintained, 
isolated cells from animal embryos have 
been seen to grow and develop in the test 
tube just as if they were still in the animal 
body. Miss Fell, using a technique similar 
to one devised by the late Mr. Strangeways, 
has thus cultivated tiny pieces of gristle 
from six-day-old embryos of fowl. During 
cultivation, they increased to more than 
three times their original length and de¬ 
veloped along practically normal lines. 

Besides growing, these test tube culti¬ 
vations have actually manufactured a sub¬ 
stance called phosphatase, an enzyme, 
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which is of immense interest to biochem¬ 
ists, Miss Fell and R. Robinson of the 
Lister Institute, London, have reported. 
When the tiny pieces of gristle were taken 
from the embryo, they contained no phos¬ 
phatase at all .—Science Service, 

The “Hush Hush” Locomotive, 

An Unusual Design 

HE London and North Eastern Rail¬ 
way Company, England, have just 
completed a new locomotive of unique de¬ 
sign for use on their East Coast Route 
express passenger services, and a number 
of trials have been run. 

In outward appearance this new engine 
is an entire departure from previous prac¬ 
tice in locomotive design in England and 
many of the constructional details are 
novel. The boiler has been constructed to 
the extreme limits of the railway gauge and 
there is no room for a stack to project 
above the boiler. The stack has, therefore, 
been sunk within casing plates which are 
arranged to throw the smoke upwards and 
clear of the engineer's view from his posi¬ 
tion on the footplate. 

Considerable experimenting was under¬ 
taken and the outstanding design was 
arrived at by tests which were made with 
a model of the locomotive in a wind tunnel 
with air currents of speeds up to 60 miles 
jKjr hour. The results indicate a bold de¬ 
parture from the conventional appearance. 

The locomotive possesses the unusually 
high boiler presure of 460 pounds per 
square inch, this being the highest pressure 
which has ever been used for a British 
railway locomotive. (The pressure hitherto 
used has J)een between 200 and 260 
pounds.) This high pressure, which re¬ 
sults in fuel economy, has necessitated the 
use of a boiler of the Yarrow water-tube 
type which has never before been applied 
to a locomotive. 

The new engine possesses a 4-6-4 wheel 
arrangement known iis the “Baltic” type, 
this being the first tender locomotive with 
this wheel arrangement to be constructed 
and operated in England. The six coupled 
driving wheels are six feet, eight inches in 
diameter. 

One of the most striking features is that 
the whole of the air supplied to the fire¬ 
grate is pre-heated, the supply being taken 
from the front of the smokebox, passing 
down a space between the boiler and the 
casings. 

The engine is a four-cylinder compound. 
The two high-presstire cylinders, which are 
made of cast steel, (a new feature) are 
12 inches in diameter and 26 inches stroke 
driving on to the leading coupled wheels. 
The two low-prewttre cylinders are sit¬ 



uated outside the frames and drive the 
intermediate pair of coupled wheels. Each 
of them has a diameter of 20 inches and a 
stroke of 26 inches. 

The new engine has been constructed 
according to the designs and inventions of 
Mr. H. N. Gresley, C.B.E., Chief Mechani¬ 
cal Engineer of the London and North 



The cab of the L.N.E.R. locomo¬ 
tive shown below. The engineer 
sits at the controls at the left 


Eastern Railway Company. The engine 
was constructed at the railway company's 
works at Darlington, the high-pressure 
water-tube boiler being supplied by Yarrow 
and Company of Glasgow, well known 
makers of marine water-tube boilers. 

No name has yet been given to this 
“hush hush” engine which after trials will 
be tested in actual service between London, 
King's Cross, and Edinburgh, Waverley, 

The engine is the longest and heaviest 
passenger locomotive in Great Britain, 
weighing, with its tender of the well known 
“Flying Scotsman” corridor type, nearly 
170 tons. 


Paper-Weight, Unbreakable 
Phonograph Records 

“TS the ‘Hit of the Week' out yet?” 

^ “Yes, Madam,” the newsdealer an¬ 
swers, and adds “It is a wonderful melody, 
too! I took one home last night and tried 
it out on my phonograph. Here you are. 
Fifteen cents please.” 

This conversation, mystifying to most 
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people, may be a common occurrence in 
the near future when new phonograph 
records made of Durium which was re¬ 
cently invented by Dr. Hal T. Beans, 
Professor of Chemistry at Columbia Uni¬ 
versity, are placed on the market. 

This invention consists of a new product, 



Dr. Beans bends one of the phono¬ 
graph records and pounds it with 
a hammer to show its durability 


a resinoid substance which is a liquid in 
its original form but when subjected to 
heat becomes an insoluble, infusible solid, 
which combines hardness and flexibility to 
a remarkable degree. A thin film of this 
irubstance, which has been named Durium, 
is so hard that it can scarcely be broken 
with an ordinary hammer and is almost as 
flexible as a piece of paper. Associated 
with Dr. Beans in the development of 
Durium have been Dr. Louis Hammett 
and Dr. Geo. H. Walden, Jr., also of the 
Chemistry Department of Columbia Uni¬ 
versity. 

In making phonograph and sound- 
picture records by present methods, the 
plastic material of which they are formed 
is pressed in a heated mold so that a master 
die leaves its impression in the substance 
when it hardens. This is a slow process, 
however, because the metal molds must be 
cooled by artificial means before the 
molded record can be removed. The mak¬ 
ing of Durium records is simply a stamping 
process which may be practically as fast as 
ordinary mechanical printing. 

The Durium phonograph record consists 
of a coating of only six or eight thousandths 
of an inch of Durium upon a heavy fiber 
paper. This paper is impregnated with 
Durium, passed through a drying room, 
cut into workable sections, passed rapidly 
through a stamping machine, and finally 
printed with titles in another machine. 
The die from which it is stamped is pre¬ 
cisely the same as those used in making 
ordinary records. 

M intimated in the first paragraph, these 
records, made in the company's own record¬ 
ing studio, will not be sold in music stores, 
but will be distributed to newsstands and 
sold therefrom for 15 cents each. Three 
celebrated figures in the world of music, 
Eddie Cantor, Florenz Ziegfeld, and Vin¬ 
cent Lopes have agreed to form a music 
jury to select the most popular song hit 
each week for recording. 

The writer visited the Durium plant 
where he listened with amaaement to th 9 
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perfect tones of a Durium phonograph 
record which had already been test-played 
more than 200 times. The significance of 
this will be realised when it is known that 
the factory requirements for good tone 
reproduction of ordinary phonograph rec¬ 
ords is only 100 times. The writer also 
saw a Durium record hammered and 
scratched with great force with no apparent 
effect upon its tone quality. 

Durium is being used at present for 
making “Hit of the Week*' records and 
sound-picture records, but it is idle to specu¬ 
late what its future uses in industry may 
be. Due to its heat-resistant quality it is 
effective for making matrices into which 
melted metal is cast, and since it can be 
applied with a spray, or with a brush, it 
may later be used as a paint where a fire- 
resistant waterproof surface is desirable— 
for example on the non-metallic parts of 
airplanes. 

Preparing a “Square Meal” for the 
“Graf Zeppelin” in Brazil 

A FTER the Graf Zeppelin*s historic swing 
around the world in the almost unbe¬ 
lievable period of less than five days’ flying 
time, it would seem that her forthcoming 
flight to Brazil and thence to the United 
States leaves little to stir the imagination. 
But such is not the case. A new difficulty, 
which for a time threatened to frustrate 
all the carefully conceived plans for this 
ambitious undertaking, sot American engi¬ 
neers and chemists to scratching their heads 
in search of a solution. 

When the Graf Zeppelin lands at Pernam¬ 
buco she will demand a “square meal” 
before turning northward to Jhe United 
States. The American firm supplying 
both the lifting and fuel gas, the Carbide 
and Carbon Chemicals Division of the 
Union Carbide and Carbon Corporation, 
first assured the flight sponsors that the 
gases would be ready for them in Pernam¬ 
buco, and then set about to find out how 
it could be done. 

The Carbide and Carbon Chemicals 
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Corporation had already perfected a fuel 
gas which had been used more sucoeasfully 
by the Graf Zeppelin on her previous flights 
than the blau gas originally used in Ger¬ 
many but now discarded in favor of the 
American type gas, even for use itt Ger¬ 
many. This gas is a mixture of six parts 
hydrogen, and four parts Pyrofax. Pyro- 
fax is a gas used commonly in the United 
States for cooking and lighting in sections 
not served by the gas mains. In refueling 
the Zeppelin in Tokio and Los Angeles, the 
Pyrofax was condensed to liquid form and 
shipped in tanks. Enough for the Brazilian 
refueling could be sent to Pernambuco in 
only 700 steel cylinders. 

The hydrogen needed for combination 
with the Pyrofax has always been obtained 
at the refueling point. It is usually made 
in an electrolytic plant along with oxygen. 

The refueling problem in Brazil seemed 
simple enough until it was learned that 
Pernambuco has no facilities for supplying 
hydrogen. The next difficulty encountered 
was the fact that to ship enough hydrogen 
to Brazil would require more than 4000 
steel cylinders, more than could be spared 
in the entire United States. Furthermore, 
hydrogen cylinders may leak during the 
shipment and even if this were not so, the 
cost of shipping would be prohibitive. 
With no hydrogen available at Pernambuco 
and the impossibility of sending it there, 
Union Carbide officials were for a time 
checkmated. 

But again lessons learned in the World 
War saved the day. Portable hydrogen 
generators had been successfully con¬ 
structed and used during that crisis. This 
type of generator produces the hydrogen 
by the interaction of a caustic soda solution 
on ferro silicon in a covered tank. And so 
it happens that on two of those unpreten¬ 
tious looking generators, which have been 
built and are now on their way to South 
America, hinges the success of the entire 
undertaking. It is the first time since the 
war that a generator of this type has been 
used to any great extent, this time making 
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the long ocean voyage in the cause of 
science and man's conquest of the elements. 

the problem of refueling the huge ship 
centers on the fact that the lift must be 
kept constant at all times. This must be 
accomplished, furthermore, without valving 
off and consequently wasting the levitating 
gas, which in the case of the Graf Zeppelin 
is hydrogen. Although the fuel supply 
naturally diminishes as the flight proceeds, 
the Zeppelin's weight must nevertheless 
remain constant. The Los Angeles^ using 
the non-explosive helium for levitation, 
accomplishes this by condensing the water 
of combustion from her exhausts. The 
gas perfected for the Graf Zeppelin is, like 
blau gas, about the same density as air 
and therefore no change in weight occurs 
as the gas is consumed. 


Watermelon Seed Makes Useful Drug 

A n extract made from watermelon seeds 
and given the technical name of cucur- 
bocitrin has proved its usefulness in relieving 
many cases of high blood pressure, Drs. 
T. L. Althausen and William J. Kerr of the 
University of California Medical School 
have reported. These scientists stated that 
their work confirmed the results obtained 
with the watermelon seed extract by its 
discoverer. Dr. I. S. Barksdale, of Green¬ 
ville, South Carolina. — Science Service. 


Manna of the Exodus was 
Plant Exudate 

manna which the children of Israel 
^ ate during their sojourn in the Sinai 
wilderness was the sap of a desert shrub, 
the tamarix, drawn off and predigested 
by insects and dried to hardness in the 
desert air. 

The vexed question of just what was this 
food, which seemed miraculous to the 
hungry refugees from Pharaoh's wnrath, has 
been investigated by a special expedition 
sent out by the Hebrew University of 
Jerusalem, under the leadership of Dr. 
F. S. Bodenheimer and Dr. 0. Theodor. 
A brief report of their results has been sent 
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to the English scientific magazine Nature, 
There has always been a dispute among 
scholars as to whether manna was an edible 
lichen, a low form of plant life that grows 
on the desert soil of the Sinai region, or 
whether it was the hardened sweet sap of 
the tamarix shrub. The studies of the ex¬ 
pedition established that it is the same 
thing known elsewhere as “honey-dew"— 
the sap of the plant drawn off by aphids and 
exuded from their bodies. It is produced 
by one or two species of aphids on a single 
species j>f tamarix in sufficient quantity to 
form large drops that harden into sweetish 
grains of solid substance. Chemical analy¬ 
sis showed that it contains three varieties 
of sugar, as well as other compounds. 
—Science Service. 


A Safety Razor That Sharpens 
Its Own Blade 

you read the above title you will 
probably be as incredulous as we were 
when we first heard of it. Perhaps you will 
say “Impossible! Just a bit of hokum— 
another novelty to dupe unwise women 
looking for something new to give unsus¬ 
pecting husbands." But we have examined 
this new safety razor thoroughly and it 
seems to be all that it is claimed to be. 

Despite the fact that a great deal of 
research has been done on razors and 
safety-razor blades, very little is known 
concerning them. There is no formula by 
which a man with a certain type of beard 
may select a suitable razor. A man with a 
thickly growing beard may require a blade 
that has been sharpened with relatively 
large microscopic saw teeth, while one with 
a light beard may get a smooth shave with 
a wire edged blade, that is, one that has 
been sharpened down to an extremely thin 
and fragile edge. This new safety razor 
was designed to satisfy all types of beards. 
Because of the construction of this razor, 
which is produced by the DeHaven Razor 
Corporation, the edge is variable. The 
owner will, after a few mornings' experi¬ 
mentation, discover the edge most suitable 
to his particular beard and thereafter will 
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sharpen his razor accordingly. Thus the 
razor has the quality of perpetual freshness. 

In appearance, the DeHaven razor seems 
but a variation of a conventional type of 
safety razor with a single-edged blade. 
The frame consists of a handle proper, 
with an upper cap which holds the blade 


At left: sharpening the new 

safety razor by shaking. At right: 

removing the blade for cleaning 

and which may be snapped open for clean¬ 
ing or removing the blades. Inserted in a 
longitudinal slot of the main handle is a 
secondary handle which has a crossguard 
at the top just beneath the blade, and is 
pivoted at the lower end of the main handle 
so that it may be swung forward and 
backward in the main frame. Just beneath 
the edge of the blade on the guard is a 
piece of alloy steel which is roughened so 
that, when the swinging portion moves 
backward and forward, it hones the edge. 
The manufacturers supply a paste, to be 
rubbed on this honing surface, which con¬ 
tains a microscopic abrasive. A small 
amount of this paste wiped on the honing 
surface, a few jerks of the wrist, and the 
blade is sharpened. 

Besides these features, the DeHaven 
razor is self-cleaning because when the 
movable part is dipped forward the under¬ 
side of the blade is wiped clean. For final 
cleaning, the upper cap may be snapped 
back and the blade removed by sliding to 
one side. The stropping is always even 
due to the fact that the honing surface is 
swivel-mounted. 


Australian Bushmen 

tJAVING purchased several months ago 
a photograph of a South African 
bushman with which a caption was sup¬ 
plied, erroneously describing him as an 
Australian bushman, we inadvertently 
allowed this error to be published. Real¬ 
izing the mistake and having received from 
Mr. W. Lutge, Pinnaroo, South Australia, 
a letter on the subject, we desire to make 
amends and at the same time to correct 
the widespread impression that the Aus¬ 
tralian bushman is an aborigine. Part of 
Mr. Lutge’s letter follows: 

“It should be known that there is only 
one race of aborigines in Australia. They 
were of magnificent physique. They 
rarely interbred with the whites and are 
now nearly extinct. Colored people are 
so rare in Australia as to be regarded al¬ 
most as a curiosity. 

“The term ‘bushman' is common enough 
and is synonymous with the American and 
Canadian 'backwoodsman.' In Australia, 
the bushmen are a fine type of white 
pioneers and belong to the class from which 
your much esteemed Lincoln was de¬ 
scended." 
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Learning to Use Our Wings 

Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

In ohur^e, Dmntel Gug^enhmim Sohool of Aeronmutjca, New York City 


The Junkers Diesel 

A t the last meeting of the Wissen- 
‘ schaftliche Gesellachaft fur Luftfahrt in 
Germany, Dr. Gasterstadt of the Junkers 
Company presented some preliminary 
information on the Junkers aircraft Diesel 
engine. A summary of this paper appears 
in a recent issue of Automotive Industries, 
The interest in aircraft Diesels is so keen 
at the moment that even partial informa¬ 
tion is valuable to us. 

The engine is of the two-stroke double- 



Side view of the Junkers Diesel 
aircraft engine, with the cylin¬ 
ders cast In a single block. The 
propeller shaft is gearckl to 2 
crankshafts at the top and bottom 

piston type, originally developed by the 
Junkers company for stationary purposes. 
Thanks, in part, to the high piston speed 
of 2160 feet per minute, the engine weighs 
only 2.6 pounds per horsepower and de¬ 
velops a total of 650 horsepower. There 
are six cylinders arranged vertically in a 
single block of a light alloy of aluminum 
and silicon. Two crankshafts are used, 
one at the top and one at the bottom of the 
vertical cylinder block. The block includes 
not only the cylinders but most of the two 
crankcases and the gear case at the forward 
end. Roller bearings are used on the crank¬ 
shafts to save weight and make the engine 
compact. Five spur gears at the forward 
end connect the two crankshafts to the 
propeller. At an engine speed of 1500, the 
propeller turns at 1100 revolutions per 
minute. A double duralumin piston con¬ 
trols the exhaust and inlet ports. 

A supercharger blows the air into the 
engine at 17 pounds per square inch, 
through scavenging ports so shaped that 
the air enters tangentially and keeps up its 
swirling motion until the end of the com¬ 
pression stroke. The supercharger is of 
the centrifugal type with the impeller 
driven from the rear end of the crankshaft. 

Pour fuel nozales are used for each cyl¬ 
inder, served by two pumps, one on each 


side of the cylinder. The nozzles are so 
shaped that the fuel leaves them in a fan- 
shaped spray inclined at 45 degrees to the 
piston heads. Owing to the quadruple 
spray and the swirling motion of the air 
induced by the inlet passages, there is a 
rapid intermixture of fuel and air, and low 
fuel consumption. 

The fuel pumps are of straightforward 
design, with a simple mechanism for vary¬ 
ing their stroke. The fuel consumption is 
only .365 pounds per horsepower, which is 
far less than that of a gasoline engine. The 
engine has seen 50 hours' flying service, 
including one non-stop flight of 8 hours’ 
duration. Starting is accomplished by 
compressed air admitted to the engine cyl¬ 
inders, no special starting facilities being 
required. 


An Interesting Ski 

T he design of an airplane ski is a ques¬ 
tion of real engineering ability. The 
ski has to have such a surface that the 
impact on landing is sufficiently distributed, 
it must be able to stand up in rough land¬ 
ings, and it must be so pivoted that the 
airplane can change its attitude, as re¬ 
quired, for the get-away or landing. The 
airplane landing gear employs shock-ab¬ 
sorbing struts, and tires which are also 
capable of taking up shock. Hitherto skis 


The axle of the airplane is freely mounted 
in a rugged metal structure, the lower end 
of which is mounted on the after part of 
the ski, but which is free to turn about this 
lower end. Between this metal frame 
which is free to turn and the center of the 
ski proper, a shock-absorbing strut on the 



Fuel injection in the Junkers Die¬ 
sel. Four nozzles, supplied by 
two pumps for each cylinder, supply 
a whirling spray which gives a 
quick mixture of fuel and air 


oil-hydraulic principle is introduced. Ac¬ 
cordingly when the airplane lands, the 
shock is absorbed by the strut, which be¬ 
comes shorter, while the metal frame moves 



The Junkers Diesel 
with crank-case and 
gear covers removed, 
showing, at right, the 
gears which transmit 
power to the propeller 


have been built without the use of shock- down a little. The two coils of rubber 
absorbing devices but the Aircraft Prod- cord at the front and rear ends of the ski 
ucts Corporation of America has now intro- are attached to the fuselage and prevent 
duced a shock-absorbing member in its too great an angular motion of the ski as 
latest ski which is illustrated below, a whole. The introduction of shock-ab- 



Airplane akis equipped with shockHitfsorbliig stnita 
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CdfifM* otone of Industry 


Friction or anti-friction is the dif¬ 
ference between building upon a 
sand foundation or upon a sound 
foundation . . . “Timken Bearing 
Equipped”. 

Industry either lays itself wide open 
to Waste and pays a heavy friction- 
tax ... or sets up a safeguard and 
reaps the resulting profits. 

The kind of anti-friction protection 
is important... to select the bear¬ 
ing that carries ^//burdens, whether 
the load is all radial, all thru$t, or 
both in an;^ combination—the bear¬ 
ing that g^ves full protection based 
squarely upon Timken tapered con¬ 
struction, Timken POSITIVELY 


ALIGNED ROLLS and Timken- 
made steel. 

This group of exclusive Timken 
advantages puts production on a 
modern basis. Machine life be¬ 
comes self-perpetuating. Power 
loss, lubricant and maintenance 
costs lose their significance and 
dwindle to decimals. 

In lathe spindles or rolling mills; 
in steam shovels or mine cars or 
railroad trains—a wave of replace¬ 
ment surges over the nation—a pro¬ 
test against Waste—headed by the 
national symbol and safeguard— 
“Timken Bearing Equipped”, the 
Corner Stone of Industry. 



'•msssx 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

TnOCmSBEARINOS 
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science of air flow, is being taught to the 
youth of the nation. We would, of course, 
expect aerodynamics to be taught in ground 
and flying schools and in the unive]> 
sities and technical schools offering courses 
in aeronautical engineering, but what is 
remarkable is that aerodynamics is now an 



Above: A three-quarter front view of the Bellanca Pacemaker described below. 
At Right: Looking backward from the pilot's seat into the comfortable cabin 


sorption in the ski is decidedly a step 
forward in cold weather operation. 


Bellanca “Pacemaker” 

AIRPLANE design has settled down to 
a steady process of evolution. There 
are no radical changes in appearance to be 
observed, hut steady improvement in per¬ 
formance, carrying capacity, strength, and 
flying characteristics. Those of our readers 
who have seen the earlier Bellanca mono¬ 
planes will note from our photographs that 
the latest product, the Pacemaker, has 
apparently very similar features. The lift¬ 
ing struts, which combine the functions of 
bracing members with those of lifting sur¬ 
faces, are still employed but there is a more 
graceful blending of wing and fuselage. 
The vision at the front end of the cabin 
almost attains perfection. The interior of 


upholstery. The non-shatterable glass 
windows are equipped with silk roller 
shades and solid mahogany frames. The 
rear windows may be opened for ventila¬ 
tion. The cabin interior is upholstered in 
two tones of high-grade automobile fabric, 
light in shade above the belt line and 
slightly darker below. This combination of 
coloring aided by the large sky-light win¬ 
dow in the top of the cabin gives a bright 
and cheerful appearance to the interior. 
The sky-light window also permits the 
pilot to see above and to the rear. Leather 
safety belts are provided on all seats and a 
heater keeps the cabin snug and warm in 
the coldest weather. 

Teaching Elementary Aerodynamics 
/^NE of the most interesting educational 
developments of the day is the extent 
to which elementary aerodynamics, the 


accepted subject in a number of secondary 
schools engaged in general education. 

Since the science of air flow has many 
applications outside of aviation, as in wind¬ 
mills for generating power, in sailing 
vessels, in the determination of wind loads 
for buildings, in the streamlining of racing 
automobiles, and in the design of air fans 
of various descriptions, the spread of 
knowledge of this subject has value for the 
general industrial life of the nation. 

While air is all pervading, it is generally 



invisible and therefore its laws are apt to 
appear mysterious. The instinct which 
enables us to understand mechanisms 
such as the wheel and the lever no longer 
suffices, and it is a matter of some diffi¬ 
culty to bring home fundamental principles 
to the student. 

Theoretical exposition is insufficient 
and there must be methods available for 
visualizing air flow and forces. It is there¬ 
fore gratifying to see a text specially de¬ 
voted to “Elementary Laboratory Aero¬ 
dynamics," written by Arthur L. Jordan, of 
the ^Polytechnic High School, of San 
Francisco, and published by the Ronald 
Press, New York. 

This manual gives directions for labora- 


the cabin, by skilful engineering, is freed 
of all obstructing structural members. 

The performance and carrying capacity, 
as given by the company, are excellent. 
With a Wright J-6 of 1100 horsepower, the 
Pacemaker has a useful load of 1937 pounds, 
which includes a pay load of 1042 pounds 
(pilot and 5 passengers), 112 gallons of 
gasoline, and 7 gallons of oil. Fully loaded 
the plane weighs 4300 pounds. The wing 
area is only 270 square feet. Even allowing 
for the lifting struts, the loading per square 
foot is high. Apparently our designers are 
willing to increase high speed even with 
the necessity of somewhat high landing 
speeds. Their argument is that the ever- 
increasink number of airports and landing 
fields makes the use of high landing speeds 
fairly safe. 

The interior of the cabin is evidently 
quite attractive from the passenger’s point 
of view. No effort has been spared to make 
the cabin of the Pacemaker as attractive 
and as comfortable as possible. The seats 
are built of light steel tubing, which makes 
them completely free from the weaving and 
deterioration of wicker chairs, and are 
covered completely by deep comfortable 


Lindbergh cakes to gliding I Above: 
Installing a new wing on the Bowlus 
sailplane glider. Below: The same 
glloor Just after the take-off, with 
Col. Lindbergh at the controls 


tory experiments suitable for students of 
the ordinary high school, and assumes a 
knowledge of elementary algebra and 
geometry only. Apparently any wide- 
(Pleaae turn to page 326) 
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The Bell Telephone Company... 

of your town 

/in Advertisement of the American Telephone and Telegraph Company 


It has its home in your town. Its operators are the 
daughters of your neighbors. Its various departments 
are in the hands of your own citizens, with years of 
training in telephone engineering and management. 
Who owns the Bell System? 450,000 people scattered 
over the United States own the stock of the American 
Telephone and Telegraph Company and 250,000 own 
other securities of the Bell System. 

No matter how small the part of the Bell System 
that serves you, it has behind it research, engineering 
and manufacture on a national scale. The Bell System 
operates through 24 companies, each designed to fit 
the particular area it serves—to furnish the highest 
standard of service in a manner personal to the needs 
of every user. 

Serving each of these 24 operating companies 
is the staff of the American Telephone and Tele* 
graph Company, which is constantly developing 


better methods of telephone communication. Each 
draws on tlie findings of the Bell Laboratories, 
one of the greatest institutions of its kind in the 
world, for the continual scientific improvement of 
telephone service. 

Each has the benefit of the buying power and special¬ 
ized manufacturing processes of the Western Electric 
Company, which supplies telephone apparatus of the 
highest quality and precision for the entire Bell System. 

Each takes advantage of every improvement in 
practice, equipment and economy. 

The Bell System’s ideal is to give all of the people 
of this nation the kind of modern, convenient tele¬ 
phone service that they want, over its wires to 
connect them one with another and with the 
telephones of the rest of the world. It is your 
telephone company, at your service with 
every resource that it commands. 



L * 


J 
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Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


Gas Industry By-Product 
Aids Agriculture 

S ULFUR, for the agrifultural market, 
must be of finely divided particle size. 
For years manufacturers of spray and dust¬ 
ing materials have striven to produce, 
economically, a sulfur the particle size 
of which would satisfy this demand. 
Plant pathologists have demonstrated by 
careful field tests that the efficacy of sulfur 
is determined by its fineness—the finer the 
particles, the quicker the oxidation and 
hence the toxicity toward fungous diseases, 
for sulfur is primarily a fungicide; a de¬ 
stroyer of those innumerable plant diseases 
found everywhere in nature, such as mil¬ 
dews, scabs, and *‘rot8.’* 

Manufactured gas contains hydrogen 
sulfide gas as an impurity. This hydrogen 
sulfide must be removed if the gas is to be 
used for domestic purposes. The problem 
of purifying gas has engaged the energy 
and time of the gas industry for many 
years. The industry’s problem was to fur¬ 
nish a purified gas to the American home. 
When, however, it was finally solved, it was 
realized that a definite contribution to an¬ 
other industry had unintentionally been 
made. One of the products resulting from 
the purification of gas was elemental sulfur 
recovered in an extremely fine division. 
Here was the product desired by the plant 
pathologist—sulfur with particles of colloi¬ 
dal dimensions, wettable, easily suspended 
in water or in miscible oils, and obtained in 
this ideal physical condition without the 
necessity of mechanical grinding. 

An idea of the fineness of this recovered 
sulfur is obtained from some comparative 
measurements which involve commercial 
competitive sulfurs. Recovered sulfur has 
particles ranging from less than one micron 
(0.001 millimeter) to 16 microns. Ground 
roll sulfur dust particles range from 50 to 
200 microns. 

The essentials of the process are explained 
by Vincent Sauchelli, of the Koppers Com¬ 
pany Research Laboratories, in a recent 
issue of Chemical Markets. Raw gas as it 
comes from the carbonization process con¬ 
tains hydrogen sulfide and other impurities. 
The gas is passed through a specially pre¬ 
pared chemical solution. This solution 
absorbs the hydrogen sulfide and is led into 
tanks. These tanks are equipped with sub¬ 
merged pipes which have many orifices 
through which air is forced. This aeration 
causes a chemical reaction which liberates 
elemental sulfur. The air is forced into the 
solution in the form of minute bubbles 
t hrough the tiny orifices. These air bubbles 
seem to l^ve a particular attachment for 
thh sulfur particles liberated in the solution. 
As a bubble attaches itself to a sulfur par¬ 
ticle it lifts it to the surface. The result is a 
neat separation and flotation of the sulfur 
in the form of a froth or foam. The sulfur 
froth may become 6 to 18 inches deep and 
contain from 6 to 12 percent sulfur. A 
sufficient air juressure is maintained in the 
aystem to force the froth to overflow into 
troughs. In the trough the froth subsides 
through the formation and release of the 
larger a}r bubbles, leaving a creamy slurry 


which flows into a pit or tank. The slurry 
is then pumped into filter presses where the 
sulfur is recovered as a wet cake having 
about 60 percent water. 

Excellent results have been reported 
from a large number of careful tests on the 
agricultural value of this new product. 


Gas and Holder of Blimp Both 
Chemical Products 

T he dramatic part of chemistry in the 
development of aviation was stressed 
in a paper presented at a recent meeting 
of the American Electro-chemical Society. 
Of prime interest among the many con¬ 
tributions of the chemist to the art of 
flying is the commercial perfection of a 
metal known as Alclad, from which the 
gas bag of the ZMC-2, the first all-metal 
dirisdbie, is constructed. This material 
consists of a sheet of duralumin coated 
with very pure aluminum. Thus, use is 
made of the strength of duralumin (an 
alloy of aluminum, iron, silicon, copper, 
magnesium, and manganeiie) and of the 
superior corrosion-resisting properties of 
pure aluminum. The outer pure aluminum 
is decidedly more resistant to corrosion 
than the strong aluminum alloys. 

However, as Dr. Edwards and C. S. 
Taylor in their paper pointed out, when 
corrosion does occur, as for example at the 
exposed edges of the duplex metal sheet, 
it is at the expense of the protective 
aluminum coating and not of the alloy 
core. The pure aluminum is anodic to 
the duralumin core by as much as 0.1 to 


0.2 volt, which apparently is sufficient 
under the circumstances to protect the 
core from the intergranular type of cor¬ 
rosion, to which certain of the heat- 
treated, strong aluminum alloys are 
subject. 

The helium used in the Navy’s latest 
‘"blimp,” is also a product of recent 
chemical technology. This gas, formerly 
very rare and expensive, is now produced 
by the United States Bureau of Mines 
plant at Amarillo, Texas, from natural 
gas, where remarkable improvements in 
the process of manufacture have assured 
the Navy of adequate supplies of helium 
at reasonable cost. Latest figures indicate 
the cost to be $17.68 per thousand cubic 
feet of 97.7 percent pure helium. The 
capacity of the plant is approximately 
850,000 cubic feet per month of the non- 
inflamable gas which supplies the “lift” for 
all United States Navy blimjw and 
dirigibles. 

Would Burn Goal Underground 
OAL mining may become a lost art if 
time proves the practicability of an 
idea of Leo Ranncy, well-known in coal 
and oil refining circles. Mr. Ranney 
proposes to set fire to the coal deposits 
and allow the fuel to bum underground, 
piping the resultant gases to the surface. 
Patents to cover the process have been 
applied for. 

Mr. Ranney explained that by control¬ 
ling the burning coal, either petroleum or 
carbon dioxide may be produced. From 
the former, he said, gasoline can be refined; 














4pHfl990 


SCIENTIFIC AMERICAN 


Found 



a tv^ to improve 

Aladdin's 


I ESS than three years ago a row 
4 of glow tubes sat in a test 
rack before a window in the 
Westinghouse research labora¬ 
tories at East Pittsburgh. 

D. D. Knowles, researdi en« 
gineer, glanced at them one 
morning and noticed that some 
of the tubes quite unexpectedly 
were glowing, while others 
were not. Some tubes glowed 
when the sun was shining and 
went dark on cloudy days; 
others responded when a hand 
touched the glass. 

It was quickly recognized 
that an important new electrical 
development had come to light. 
Thousands of tubes were made 
and tested. Shapes of various 
parts were altered until a relay 
was available—so sensitive that 
a tiny pulsation of energy, less 
than that expended by a fly 
walking on a window pane, was 
made to control enough current 
to operate machines rated at 
thousands of horsepower4 Thus 
was born the grid-glow tube. 


Because of this development a 
hand waved lightly over a crystal 
ball in New York City started 
giant motors in the Homestead 
Steel mills hundreds of miles 
away. Aladdin's lamp, which 
had to be rubbed to get results, 
is outrivaled by the grid-glow 
tube which responds to a mere 
wave of the hand. 

To magnify human capacities 
IS the daily work of the West¬ 
inghouse organization. In 
research, in the design of elec¬ 
trical and allied equipment, in 



the application of electrical 
power to new tasks, in the 
distribution of electrical appara¬ 
tus for homes, business, and 
industry, Westinghouse is 
constantly aaive... to the end 
that electricity may continue in 



iSi 



countless ways to help you get 
more for what you spend of 
time, money, and energy. 



ElfBCTRlC POWER BUILDS BUYING POWER 

Wfestin^ioiise 
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while from the latter, dry ice can be 
manufactured—both at low cost. It was 
further explained that the gas can be 
piped to the consuming area or burned at 
the mouth of the mine and used to gener« 
ate electricity. 

While he did not reveal the workings of 
his process specifically, Mr. Ranney said 
the Arst production work would start 
either in Illinois or Pennsylvania. 

Mr. Ranney is the inventor of a system 
whereby oil fields abandoned as completely 
drained can be made to yield further 
through the drying of subterranean sands. 
These patents are owned by the Standard 
Oil Company of New Jersey. His latest 
process is said to terminate many years of 
experimentation in the oil industry, in at¬ 
tempts to control gas generated by burning 
coal underground. 


“The World’s Worst Flre’^ 

T he photographs show successive stages 
in the combating of what is known as 
the world’s worst fire—a blazing pool of 
highly inflamable liquid, such as oil or 
gasoline, into which a stream of new fuel 
is flowing as it burns. Of the several 
modern methods of fighting fire which 
chemists have developed in recent years, 
none so effectively combats a conflagration 
of this kind as the “blanketing” method, 
whereby a stream of foam is spread over 
the blazing liquid, shutting off its supply 
of oxygen. 

These pictures show a demonstration of 
the “Foamite” system now widely used in 
the oil fields, in which two cans of gasoline 
were punctured and set afire. The last 
picture shows clearly how the dense foam 
piles up over the fire and extinguishes it, 
even though a stream of gasoline is still 
running out of the upper can. 


Asphalt Emulsions Find Uses 

A sphalt, generally associated with 
‘ road paving, has begun an invasion 
of a wide variety of manufacturing proc¬ 
esses as a result of the discovery that this 
material can be used as a water emulsion. 
Asphalt is insoluble in water and heretofore 
it has been applied either by heating it 
until it melts or dissolving it in inflam¬ 
mable solvents. 

When applied by heating there are fire 
hazards and danger to workers; also, 
serious impairment of the asphalt may 
take place as a result of careless heating. 
When applied by means of a solvent, there 
are the disadvantages of fire hazard, 
obnoxious fumes, inability to obtain a 
thick coat, and the necessity for a moisture- 
free surface. Emulsified asphalt overcomes 
these disadvantages very effectively, as 
shown by an article by Lester Kirschbraun 
in a recent issue of Chemical and Metal¬ 
lurgical Engineering. 

In the emulsification operation the 
asphalt is dispersed in water, as exceed¬ 
ingly fine particles, upon which the emulsi¬ 
fying agent is most probably absorbed as 
a protective layer. The emulsifying agent 
may be any of a numlier of substances, 
but it has been found that the use of a 
selected clay-like mineral produces a dis¬ 
persion satisfactory for a large variety of 
industrial purposes. 

Unlike paints, asphalt emulsions can be 
made totally suspendable so that they be 
shipped to distant points in large drums 
wt^hout any danger of settling put. The 
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material can be mixed with cement, acids, 
salts, other electrolytes, fibers, piipsents, 
and so on. The application requires no 
heating and it is only necessary to permit 



Above*, A demonstration of Foam- 
ite; betow^ a view of an oil fire, 
in the Ooose Creek Texas, field 


the coated material to lose its water by 
evaporation. 

The dried coat left is irreversible—^that 
Is, it will not re-emulsify when placed in 
water. It will adhere to surfaces to which 
asphalt generally adheres, and to others 
such as water-wet surfaces, cement, and 
wood. 

One of the most interesting uses of the 
emulsion is as a binder in mastic fiooring. 
The emulsion, containing fiber uniformly 
incorporated, is mixed with Portland 
cement and sand. Such materials are 
particularly adaptable for factory floors, 
trucking aisles, loading platforms, ship 
decks, driveway patches, and railroad car 
fioors. Due to their resiliency and tough¬ 
ness these fioors improve as traffic rolls 
over them. Forty-eight hours after such 
floors are laid, they will take care of heavy 
trucking. Their maintenance and repair 
are accomplished with ease. 

During the past few years asphalt emul¬ 
sions have been incorporated with success 
in moistureproof and waterproof paper. 
As carried on commercially the emulsion 
is handled with the paper stock by pumps 
and may be introduced into the paper- 
making system either by admixture with 
fiber in the beater or at the paper machine. 

A wide variety of products has already 
been introduced and others are being 
perfected. These products include floor 
tiles made on a wet machine; thermoplastic 
boards; molded products such as pails, 
tubs, and the like, in which a mixture of 
asphalt emulsion and pulp is sucked onto 
molds; sheathing paper; mulch paper; 
moisture-proof board for containers to be 
used for foodstuffs, soaps, and other com¬ 
modities in which it is desired to minimize 
the effects of change of moisture content. 

One of the most important uses of 
asphalt emulsions is as protective coatings 
on structural steel and on pipe lines. 


Cream-Separator Principle Widely 
Applied in Chemistry 
HE centrifugal cream separator is 
familiar to everyone who has ever 
seen A dairy, but comparatively few people 
realize that the same machine plays an 
important role in many chemical opera¬ 
tions far removed from the farm. Not 
only is the centrifugal principle applied to 
the separation of two liquids of different 
specific gravities, but it is just as useful 
in removing suspended solids from a liquid. 

(Please turn to page 326) 
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Everywhere at the same time! 



Public Address System 
brings speaker right to 

you -The speaker rises—and 

the Western Electric in¬ 
stallation in the huge room transforms him into a 
score of speakers! No matter how far away from 
him you sit, his every word comes to you as dis- 
tinaly as though he stood right beside your chair. 

Committees arranging banquets or conventions 
find that meetings are more interesting and effective 
when held in hotels 
where the Public Address 
System widens the hear¬ 
ing circle. 

Tliis equipment is a 
miniature interior broad¬ 
en, transmit¬ 


ting speech, music and entertainment within a build¬ 
ing—to as many rooms as desired. Patrons of hotels 
thus equipped find an added attraction in getting 
music "on tap” in their rooms via loud speaker. 

In up-to-date schools, hospitals, railroad stations 
and amusement parks, too, you will find the Public 
Address System adding to convenience and enjoy¬ 
ment. Made by your telephone makers, it assures 
the faithful tone and dependable service for which 
Western Elearic sound transmitting apparatus has 
been known for over half a century. 


Western Etectric tf 


PUBLIC ADDRESS SYSTEMS 

Dist^Ud by Gtiyhtt Ehctric Company 


MADS BYTH8 
MAKSRS OF rotrs 
TRLSFHONS 
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Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 


Agriculture 

The Use of Explosives in Blasting 
Stumps, Department Circ'ular Number 
191, contains 21 “dont’s’' for prospective 
blasters, with recommendations and in¬ 
structions. U, *S. Department of Agricul- 
turCt Washingtonf D. C, — Gratis, 


The Progress of Biological Control 
OF Prickly-Pbar (Cactus) in Australia, 
by Alan P. Dodd, discusses the operations 
of the Commonwealth Prickly-Pear Board 
in its efforts to control the pest. This 
American plant has taken possession of 
about 65 million acres in Australia. Com¬ 
monwealth Prickly-Pear Board, Brisbane, 
Queensland, Australia--Gratis, 


Reindeer Grazing in Northwest Can¬ 
ada, by A. E. and Robert T. Porsild, is a 
well-illustrated report of a botanical expe¬ 
dition of great importance. The authors 
covered about 16,000 miles by dog team, 
canoe, motor boat, pack dogs, and snow- 
shoes. They brought back what is prob¬ 
ably the largest single botanical collection 
ever made in Arctic America, many zoolog¬ 
ical specimens, and about 1000 photo¬ 
graphs. The United States Bureau of 
Biological Survey and other American 
agencies co-operated in the investigation. 
Department of the Interior, Ottawa, Canada 
— Gratis, 


Electricity 

Bell Laboratories Record, Cumulative 
Index to Volumes One to Seven Inclu¬ 
sive, lists by authors, subjects, and titles, 
the numerous research papers published 
between September, 1925, and August, 1929, 
inclusive. Bell Telephone Laboratories, Inc,, 
tes West Street, New York City — Gratis, 


PuBUC Service that Protects Prop¬ 
erty and Lives in the Electrical Field 
is the title of an illustrated booklet describ¬ 
ing the high standards insisted upon by 
workmen pledged to adhere to the Elec¬ 
trical Code. Electrical Workers' Union No, 
S, 180 East 16th Street, New York — Gratis, 


Hydro-Electric Progress in Canada 
During 1929, Bulletin Number 1363, 
contains brief descriptions of all important 
water-power developments under construc¬ 
tion during 1929. Undertakings now under 
construction, it shows, will add more than 
1,600,000 horsepower during the next 
three years. The total for the Dominion 
now is 6,727,600 horsepower. Dominion 
Water Power and Reclamation Sernee, 
Ottawa, Canada — Gratis, 


Lighting Finsci, by P. P. Griswold, shows 
the best methods oi doing this type of 
niid describes varioiis types of fuse 


lighters. This leaflet is one of the Explo¬ 
sives Service Bulletins which are issued 
from time to time to keep explosives users 
posted on the latest improvements in the 
technique of handling explosives and blast¬ 
ing accessories. E, /. DuPont dc Nemours 
and Company, Inc,, Wilmington, Dela¬ 
ware — Oralis, 


Metals 

OxwELDBD Construction for Modern 
Piping Services is an illustrated booklet 
describing the welding of steel and wrought 
iron piping for a wide variety of industrial 
applications, Linde Air Products Company, 
30 East J^2d Street, New York City—Gratis, 


Science 

High School Science Library fob 1928- 
1929, by Hanor A. Webb, is a classified 
bibliography designed to fit budgets of 
various sizes. Each book of the list is de¬ 
scribed briefly. Journal cf Education, 
George Peabody College for Teachers, Nash¬ 
ville, Tennessee—10 cents. 


Serpents of the Eastern States, (Bulle¬ 
tin No. 3, Vol. XXXII) by Raymond L. 
Ditmars, is a comprehensive study of the 
harmless and dangerous snakes in the re¬ 
gion covered, which includes New England, 
parts of New York and Pennsylvania, and 
New Jersey. New York Zoological Parkp 
New York City — Gratis, 


In Harmony with Modern Progress 
illustrates instances in which pressed steel 
can be used to advantage in manufacturing 
various types of goods or equipment. 
Geuder, Paesehke and Frey Company, St. 
Paul Avenue at 15th Street, St. Paul, Min¬ 
nesota — Gratis, 


Problems and Practices of Modern 
Steel Treating is a weH-illustrated 
booklet containing a summary of 23 heat 
treatment processes used in steel produc¬ 
tion, Each process is described briefly, 
the treatment best suited to the need is 
outlined, and the types of furnaces and in¬ 
struments used are shown. Brown In¬ 
strument Company, Wayne and Roberts 
Avenues, Philadelphia — Gratis. 


Centrifugal Concentration: Its The¬ 
ory, Mechanical Development and Ex¬ 
perimental Results (Technical Paper 
467) reports the finding.s in an investigation 
conducted by the Bureau of Mines. Pre¬ 
liminary tests show the process to be 
a promising one, particularly for treat¬ 
ing tailings from mills using gravity- 
concentration methods. U, S, Government 
Printing Office, Washington, D. C.—10 cents. 


Sanitation 

Municipal Sanitation is a new monthly 
magazine designed to serve an important 
field, with the intention to promote more 
sightly and more healthful towns, cities, 
counties, and states. Municipal SanitOr 
tion, 225 West Sl^ih Street, New York City — 
One dollar a year. 


Report of the Westchester County 
Sanitary and Sewer Commission covers 
the activities of the Commission in charge 
of one of the country’s most notable subur¬ 
ban expansion projects, involving the 
installation of some of the most modern 
sewage treatment plants yet constructed. 
Wes^hesUr Setnitary Bower Cam- 

mission, ContH Bams Annex, WhUs Plaltia. 
New 


Miscellaneous 

Thermal Properties op Pbtrolbum 
Products, by C. S. Cragoe (Bureau of 
Standards Miscellaneous Publication Num¬ 
ber 97), is a paper containing the results of 
a critical survey of existing data on this 
subject, a project of the American Petro¬ 
leum Institute. The tables contain what 
appear to be the most reliable values avail¬ 
able. U. S, Government Printing Office, 
Washington, D, C,—15 cents. 


Literature of American School and 
College Athletics (Bulletin 24) is a 
bibliographical study following the Foun¬ 
dation’s famous Bulletin 23 entitled, 
“American College Athletics,” which re¬ 
vealed the professionalism prevalent in 
intercollegiate sports. Professor A. Carson 
Rayon, of Swarthmore College, is the 
author of Bulletin 24. Carnegie Foundation 
for the Advancement of Teaching, 522 Fifth 
Avenue, New York—Both gratis. 


Photographing Invisible Writing is the 
title of an item reprinted from the Liters 
ary Digest, explaining the part ultra¬ 
violet rays play in detecting the original 
writing on old parchment manuscHpts. 
With this description is sent a catalog list¬ 
ing ^he latest types of ultra-violet light 
equipment and auxiliaries, quartz labora¬ 
tory apparatus, and laboratory furnaeea, 
for use in studying fraudulent paintings, 
sculptures, antiques, minerals, and other 
materials or objects. Hanovia Chendeal and 
Manufacturing Company, Chestnut Stresi 
and Railroad Avenue, Newark, New Jersey— 
Gratis, 


Bilby Stebj. Tower for Triangulation, 
Special Publication Number I6i8 of the 
U. S. Coast and Goedetic SurVey^ gives 
fjull descriptions of the iiew4ype 
and otiier eqtdpmePt apd pppAthtpa ijunsd 
by govenumfnt eni^iiieis In iwn* 
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New York Life Insurance Co. 


51 MADISON AVENUE, NEW YORK CITY 

(INCORPORATED UNDER THE LAWS OF NEW YORK) 

A MUTUAL ORGANIZATION FOUNDED IN IMS 


EIGHTY-FIFTH ANNUAL STATEMENT 


TO THE POLICY-HOLDERS: 

I wonder if you know how important you with other 
Policy-holders have collectively become in the economic 
life of the world. You think of your life insurance as 
an important factor in your plans for yourself and your 
families but I doubt whether you yet comprehend what 
you are actually doing for the world at large. 

I am speaking to you now as a part of the 70,000,000 
people insured in all companies in the United States 
and Canada. 1 am speaking to you as part owner 
of the $19,000,000,000 which has actually been 
assembled for the protection of beneficiaries under 
the $110,000,000,000 of coverage which now exists. 
Never before in the history of the world have in¬ 
dividuals voluntarily, privately and co-operatively 
pledged such a sum for mutual protection or for any 
purpose. 

I'his coverage exceeds the total resources of all the 
banks in the United States and Canada, including 
savings banks, by about $34,000,000,000. It is equal 
to all the resources of all our Foundations and Endow¬ 
ments for Education and Research, multiplied many 

times. Our educa- ... .. 

tional, medical, scien- York Life 1 

tific and charitable BALANCE SHI 

institutions are in the assets 

hands of trustees whose Fstate Owned end Firrt 

powers are wisely Mortjege teen* enFarmt, 

• 1 1 1 r Horae* end Businets Prop- 

limited by the terms of eny. .. $593,633,002.3 

the instruments on 

which the trusts rest. Cilie*, Countie*. Public 
The Trustees of these 

foundations seldom sudi,?. 52,414,MZ.O 

have any very wide dis- ***jjjy^ Loan., Cash and 34^ 991407 3 

cretion as to how funds 7^,1 FqihIs for Policy- ** rrc 7 AO cVl fl 
under their control shall holder*’ PretecUon $ 1 , 6 od, 70 o,o 1 L 0 

be distributed. Neither 
have we. 

Outstanding life insurance ($110,000,000,000) is the 
greatest trust ever created. It, too, is managed by Trus¬ 
tees. The Trustees are the Directors of the various 
companies with whom continuously sit certain familiar 
figures. They are Life, Death. Disability. Necessity 
and Old Age. 

Death has heretofore been a terrible figure because 
life was not organized against him. Now life is so or¬ 
ganized. Death will ultimately come to all of us. No¬ 
body doubts that and nobody can ^ change it. The 
terror of Death (I am not now considering any relig¬ 
ious question) lies in his cruel, remorseless and uncer¬ 
tain stroke. In that has been his victory. 

Life Insurance faces Death not as a Terror but 
as a fact and deals with him just as it deals with 
bonds or real estate mortgaMs. 

Let me show you how vital those $110,000,000,000 
are. Back of these pledged billions lie three great forces. 


New York Life Insurance Company 
BALANCE SHEET DEC. 31, 1929 


. $593,633,002.37 

!•*, 
it«*, 

L“' 672,665,159.31 

*•'* 52,414,042.00 

346,991,407.36 

$1,665,703,611.04 


First—the $I9,000,0(K),000 in cash and securities in 
hand; 

Second—^the seventy million p>eople who have con¬ 
tracted, directly or indirectly, to pay future premiums; 

Third—the power of compound interest. 

Together they make that $110,000,000,000 the most 
vital and useful force in all sociology. 

Now try to visualize what is coming. Outstanding 
Insurance will become $200,000,000,000, $300,000,- 
(KW.OOO, possibly much more, but it will always have 
those three great forces, the first two correspondingly 
increased, behind it. Because of its peculiar relation to 
the weaknesses and needs of human life it is and always 
will be worth more than a like sum in cash. To illustrate— 

Death sits with this great Board of Trustees and 
Death still strikes but, in your case, not as of old. Life 
also sits with the Board and by quickly translating in¬ 
dividual productive power into cash it despoils Death 
of his old and faithful servitor, Poverty. 

Disability, crueler than Death, also sits with that 
Board and demands and receives stipulated sums when 
the bread winner fails and becomes a burden. 

- Necessity and Old 

arance Company ^ge dso sit with that 

rhcr* 1 Q 90 ^ Board and are covered 

If •>>' 

» I uk ». struments. 

Ret4U’ya*—arapla wth hi- a 11 l 

tiMre premium* an4l lntere*t Ail theSC benCIltS are 

specified in the Great 
’$1,465,664,828^2 of Trust: the 

71,796,857.00 policies in force. 

All th., Li-bUiti.. 7,859,164 31 . Some of you, most I 

T...I U.bili.1... .$1,545,320,849.53 ‘ 

^ A i 9 AW 7 fiici say that Lite Insurance 

General Conlinfency Fund. 120,382,761.51 i . i .1 

7A9 giT A d 

Toiai ... fLw5,7(l3,011.04 most important benc- 

ficial enterprise in the 

manifold problems of living. 

My main point is that you. beginning with your indi¬ 
vidual needs and obligations, have not only minimized 
the terrors of Death, Disability and Old Age but you 
have come, as a group, to be one of the largest holders 
of useful securities in the world. 

You are the only group that ever existed having 
the courage and sanity in the current problems 
of living to rob Death of his terrors by dealing 
with him as an ultimate fact. 

As a group you are not capitalists, yet you have be¬ 
come the greatest of capitalists. 

Following your impulse of self-protection you have 
created the greatest of all benefici^ institutions. 

Seeking to banish the need of charity from 
your own household, you have shown how the 
need of charity may be completely banished from 
every household. 

DARWIN P. KINGSLEY. President, 


DIVIDENDS 

NEW BUSINESS 

TOTAL RESOURCES 

Insurance in Force 

Payable in 1930 

1929 

Dec. 31, 1929 

Dec. 31, 1929 

$71,775,000 

$953,000,000 

$1,665,000,000 

$7,266,000,000 


Branch Offiees in most of the Larger Cities of the United Sutes and Canada. 
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The Month in Medical Science 

Progress in the Medical and Surgical Fields 

> By MORRIS FISHBEIN, M. D. 

Editor of the Jouriuil of the American Medical Attodation and of Hygeia 


Carbon Monoxide Poisoning 

A SPECIAL committee appointed by 
the American Medical Association to 
consider the cases of poisonous gases in in* 
dustry has just made its first report which 
covers particularly the use of carbon 
monoxide and its dangers. The committee 
consists of: H. Gideon Wells, M.D., 
chairman; Yandell Henderson, Ph.D.; 
Paul Nicholas Leech, Ph.D.; Carey P. 
McCord, M.D.; and L. R. Thompson. 
M.D. It is pointed out that poisoning by 
carbon monoxide gas is one of the hazards 
of modern life that can never be entirely 
eliminated because the generation of that 
gas is associated with the operation of 
automobiles and stoves, the combustion of 
wood, and the manufacture of many 
products. Whenever wood, coal, or pe¬ 
troleum products are burned, carbon 
monoxide may be a by-product. If a coal 
fire is lighted and the coal is too deep for 
air to pass easily, or if the air supply is 
checked in any way, carbon monoxide may 
be produced by taking away some oxygen 
from the carbon dioxide developed in the 
lower layers. 

Manufactured gas in most cities con¬ 
tains about 20 percent of carbon monoxide 
and burning a flame near a cooking utensil 
or a pipe containing cold water stops the 
combustion at its first stage and liberates 
large amounts of carbon monoxide. Cooks 
working over stoves are sometimes affected 
with headaches as a result of inhaling too 
much carbon monoxide. This danger can 
be reduced by increasing the distance be¬ 
tween the opening of the gas burner and 
the cooking utensil. The cooking utensil 
filled with cold water should be just above 
and not in the visible flame. 

The chief source of deaths and poisoning 
from carbon monoxide is illuminating gas, 
and the prevention of such deaths must 
depend largely on better inspection of de¬ 
vices used in the handling of illuminating 
gas. 

There have been a number of deaths, 
particularly in the winter months, from 
the carbon monoxide in automobile ex¬ 
haust gas. Every year before cold weather 
begins drivers of cars must be warned 
again about starting the engine of an 
automobile before opening the garage doors. 
For a little while it is more comfortable to 
have the garage doors shut, but in the same 


little while the person becomes uncon¬ 
scious from inhaling carbon monoxide and 
unless he is discovered in time, he will die 
of the effects. Recent evidence indicates 
that even in the streets people inhale 
enough carbon monoxide on some occa¬ 
sions to make them sick. When inhaled, 
this gas produces headache and nausea, 
and no one really knows what the effect of 
repeated intoxication to a mild degree may 
be if continued over a period of years. 
Various attempts have been made to de¬ 
velop methods of preventing the exhaust of 
carbon monoxide from the automobile, but 
thus far no practically successful method 
has been developed. 

When a person becomes a victim of 
carbon monoxide poisoning, the first thing 
to do is to give him immediate artificial 
respiration. He should also inhale a mix¬ 
ture of oxygen and carbon dioxide until 
his pulse and temperature are normal. He 
should be kept warm and prevented from 
making any muscular effort, because in 
his weakened state this may be fatal. 
Simple attention to the dangers that have 
been mentioned is bound to diminish ac¬ 
cidents as a result of this new hazard of 
modern life. 


A man 38 years old was given a sudden 
jerk in an automobile accident. He had 
immediate pain and stiffness in the neck 
and weakness in the use of his arms. Some 
bones in his neck were discovered to be 
out of place and by proper scientific manip¬ 
ulation and the subsequent use of a plaster 
cast he recovered, although after many 
months he still has limitations in his neck 
movements. 

Another type of cause of such accident 
was that which was responsible in the case 
of a boy five years old who was grabbed by 
a big boy about the head and shaken. The 
next day his parents noticed that his head 
was crooked and his neck stiff. An X-ray 
showed that the bones of his neck had been 
dislocated. By manipulation, the bones 
were thrown back in place and he had to 
wear a plaster cast for three weeks before 
it remained in place. 

In Doctor Langworthy’s discussion of 
the subject he illustrates the manipulations 
necessary to restore such dislocations in 
some cases, and from these pictures one 
can see how highly technical and serious a 
matter this really is. 

The Gerson Diets in Tuberculosis 


Dislocations of the Neck 

E ver since chiropractic took the basic 
idea of osteopathy and launched it as 
a separate science, there has been a 
good deal of general interest in dislocations 
of the bones of the spine. The actual fact 
of the matter is that the spinal bones are 
ordinarily so well held in place that any 
dislocation must be brought about by a 
considerable force. 

When there is an actual dislocation of a 
spinal bone, the results may be exceedingly 
serious. In several cases described by Dr. 
Mitchell Langworthy before his recent 
death, the symptoms were exceedingly 
severe. A woman aged 65 fell down stairs, 
striking her head on the floor. Her neck 
became stiff and caused great pain. In 
her case the X-ray showed that the second 
vertebra in the neck had slipped forward. 
Her neck was straightened out by proper 
manipulations and held in place by sand 
bags put around her head while she lay 
quietly. She stayed in bed two weeks but 
had some stiffness in her neck for three 
months after the manipulation. 


XJEWSPAPERS 


have recently con¬ 
tained much concerning the diets de¬ 
veloped under the famous German physi¬ 
cian Sauerbruch and Doctor Gerson in 
Munich for the treatment of tuberculosis. 
In order to check the claims made by the 
German investigators, Drs. Edgar Mayer 
and 1. Newton Kugelmass at Saranac Lake 
submitted 80 patients to similar methods. 
These were patients with far advanced 
tuberculosis of the lung who had previously 
been given all of the various special 
methods of treatment, but without success. 

Patients with tuberculosis must be sup¬ 
plied with 50 calories per 1000 grams of 
weight, or 60 calories per day for every two 
pounds of weight. The diet must contain 
all of the important vitamins. The waste 
which takes place in tuberculosis tends 
also to rob the body of its important 
mineral salts, such as calcium, magnesium, 
potassium, phosphorus, and sulfur. The 
diet planned by Gerson proposes to take 
particular care of this demineralization 
and to supply the body with the es¬ 
sential vitamins. 

The German investigators were inclined 
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to tWt the Oereon diets hadi 

acid4ormlng qualities, whereas the con-1 
trolled laivestigations at Saranac Lake in- 
dicatad that the diet was primarily base- 
formihf in character. 

Under the Gerson diet, eight patients of 
the 80 gained in weight; ten showed some 
diminution in the quantity of sputum, and 
four, a lessened fever, whereas two who 
had not previously had fever developed it. 
Eight patients showed some clearing in the 
lungs and two with intestinal tuberculosis 
lost the symptoms of this complication. 
There was some diminution in the amount 
of fatigue, in the pain in the chest, and in 
the symptoms of tiredness. 

Prof. Felix Klemperer, the well known| 
tuberculosis expert of Berlin, is willing to 
grant that the Gerson diet may have a 
favorable effect on tuberculosis of the skin, 
but he has not been impressed by the re¬ 
sults in tuberculosis of the bones and joints, 
and he does not feel that the method is of 
importance in treating tuberculosis of thel 
lungs. His view is also supported by that 
of Doctor Schwalm, who is in charge of| 
one of the largest sanatoriums for the 
tuberculous in Berlin. Doctor Schwalm 
treated 20 patients with tuberculosis of the 
lungs by the use of this diet, and says that 
in not one of the 20 did he find any no¬ 
ticeable improvement in the condition, 
and also that the increases in weight were 
only such as were regularly seen in the 
sanatorium in patients on the usual diet. 
His final statement is: “We have not been 
able to discover that the Gerson diet is 
superior to the diet commonly use^ in 
German sanitariums, which also takes due 
account of the vitamins and includes 
plenty of milk, fruit, and vegetables.'* 
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Phosphorus Poisoning from 
Roach Paste 

/^NCE upon a time phosphorus poison- 
ing was fairly frequent, due to the use 
of this substance in the manufacture of| 
matches. Of late, such cases are seldom 
seen. In most instances they are due* to| 
taking a poison prepared for animals, by a 
child who has not understood the danger. 
Doctors McLean, MacDonald, and SuUi-| 
van have reported a case of a baby 18 
months old who had formed the habit, not 
infrequent in babies, of picking up pieces 
of coal, matches, or other materials lying 
on the floor and putting them into its 
mouth. 

The mother had spread a thick layer of| 
roach paste on slices of bread and pieces of 
potato which had been put under the ice-| 
box in the kitchen. She noticed that two| 
potato chips on which roach paste had 
l)een spread were missing, but did noti 
associate their absence with the suddenj 
symptoms that developed In the child. It 
had become drowsy and vomited. Itsl 
eyes became yellow. Its abdomen became! 
distended, the wrists and ankles swelled 
and blood was passed both in the vomiting 
and in the excretions. Finally the excre¬ 
tions failed to flow. The baby died, and 
the postmortem examination indicated 
clearly that it had been poisoned by phos-| 
phorus. The typical changes in the liver, 
whioh had Imh practically destroyed 
throu^ the formation of fa|,! were ob-l 
served this cast. 

The xids^ paida Ves found to contain 
^ *18 pliosphoi!us^ and 

the mached In aby way 

te .lip^Oiiah'hein^ poih 


You and Wire Rope 


Allhough you may never travel by sea, ocean trans¬ 
portation is as necessary to your economic life as rail 
transportation, the mammoth steel ship of today 

scarcely could be built without the great strength that 
is encompassed within the comparatively small diam¬ 
eter of wire rope. 

Nor ccmld the cargoes of these ocean liners be handled 
so quickly and economically without this flexible means 
of connecting pow'er and load. 

For over a half century this company has made wire 
rope cxclusivTly. And in Yellow Strand Wire Rope, 
we believe we have attained the finest balance of 
strength, flexibility and resistance to wear ever de¬ 
veloped in a rope for heavy duty. Long life and great 
economy are the natural result. 

This company also makes all standard grades of wire rope, 

Broderick & Bascom Rope Company 
St. Louis, Mo. ^ ^ 




Easturn Office and ITarvhousa: 68 Wnahinffton Street, New York, N. Y. 
Sout/Wm yTomAoiMa; liouaton, Texaa 

W'Mtvm Office*, Seattle and Port lend. Ore. FaotorMs; St. Louis and Seattle 

Manufacturers of nothing but wire rope for over half a century, 

Ifellow Stiand 

' lAflDl? 11 #1017 

. "wW iHniJC# JBr JCimm, 
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The Amateur Astronomer 


that my reflecting teleaoope is 
completed/’ writes M. S. Groh, 
33 K Thorncllfle Avenue, Toronto, “I be¬ 
lieve my experience will be of value to 
others. I commenced grinding the glass 
(which I obtained locally) more as an 
experiment than anything else. The grind¬ 
ing progressed favorably and the elbow 
grease employed shortly transformed the 
rough surfaces into a beautiful concave of 
about 60-inches focal length. The develop¬ 
ment of the accurate surfaces as-the grind¬ 
ing advanced,” continues Mr. Groh who, 
like hundreds of other readers of this jour¬ 
nal, has been making an astronomical tele¬ 
scope from practical instructions in the 
Scientific American book, “AmateurTele- 


to replace the rough diagonal mirror, bring¬ 
ing each face of this prism flat to within a 
wavelength of light. Two eyepieces were 
made from lenses secured from a local 
camera repair man and these when used 
with the telescope gave magnifications, re¬ 
spectively, of 80 and 130 diameters. 

“The mounting I finally made is ad¬ 
mittedly a bit light but is satisfactory 
when there is no breeze to shake the tele¬ 
scope. It has 3 >^-inch dividing circles 
which were indexed from a 72-tooth gear¬ 
wheel. This gives me a fairly accurate line 
for every five degrees of declination and 
every 20 minutes of time in right ascension. 
The finder is an eight-inch length of half- 


on sizes up to 12 inches in diameter. Ex¬ 
pensive optical glass would not serve the 
purpose better. For a six-inch mirror the 
glass disks should be three fourths of an 
inch thick. These disks may sometimes 
be secured locally, but they can be ob¬ 
tained from a special dealer, all put up 
in ready-to-begin-work form, with the 
correct kind of pitch and abrasives, for 
about ten dollars. Other parts, required 
several weeks later after the essential con¬ 
cave mirror is complete, may run the cost 
up to about twenty-five dollars, but the 
finished product should perform on a par 
with a 300-dollar instrument. A six-inch 
reflector equals a four-inch refractor in 
general performance. 


scope Making,” ‘‘was a feature of increasing 
interest, perhaps more fascinating than 
can be appreciated by anyone who has not 
experienced it. This is particularly true 
of the final polishing and parabolizing. 

“Having completed the concave mirror 
in good shape it did not take long to mount 
it temporarily and, after a few crude at¬ 
tempts at seeing the moon, using a small 
looking glass for the diagonal, I commenced 
to believe that the job was worth finishing. 
So I made a prism of ordinary plate glass, 


F . L. SCARBOROUGH, 2106 Fourteenth 
Avenue North, Birmingham, Alabama, 
has made one of the telescopes of the type 
described by John M. Pierce, in “Amateur 
Telescope Making.” Mr. Scarborough 
writes, “This simplified design was followed 
closely because the writer’s knowledge of 
mountings, upon beginning the job, was 
negligible. There was only slight diffi¬ 
culty in any part of the work. My first 
attempt to make a polishing lap was a 








Mr. ScjUiloii'i •bfinch Mleaoop* 




Mr. Groh and his reflecting telescope 

inch tubing with the eye end stopped down 
to an eighth of an inch. No lenses are 
needed and it works well enough. 

“How much did the telescope cost? 
Well, all my spare time for six weeks, some 
gibes from my family (previous to comple¬ 
tion; afterwards quite the reverse) and the 
exercise. The moon provides an interesting 
sight. So also do Jupiter with his four 
visible satellites, Venus, a number of 
double and other interesting types of stars, 
and a myriad of stars where to the naked 
eye there is blank nothing.” 

Mr. Groh requests the Telescope Editor 
to comment on the glass he used, that is, 
common plate glass. This is the Mud used 
hy eU aihath 9 ;iB <and by prolessioiials, too) 










Mr. 8<sMl>6*wEli*a ttlMccf*; 

















but on fOterence to 'Amateur 
Tefmeopo Making’ it was decided that the 
pitf^h pf which the lap was made was too 
hardt JO it was tempered slightly with 
turpentitie and a softer lap prepared from 
it. I^olishing with this lap was uneventful 
and the job was soon finished. (In the aver¬ 
age cape this takes about six hours—Ed,) 
"Silvering by the Brashear process, as 
per instructions, was successful upon the 
first attempt. The directions for silvering 
were followed explicitly, using every pre¬ 
caution against contamination of the 
solutions. 

"The results obtainable with this simple 
instrument are surprisingly good, amply 
repaying the slight expense, in this case 
about ^teen dollars which included the 
ready-prepared mirror outfit. The topog 
raphy of the moon is strikingly clear and 
the effects due to changes in its phases are a 
wonderful sight. The planets are a delight. 
One view of Saturn with his rings and 
satellites, is generous compensation for the 
production of a telescope of this kind 
These sights, together with others too num¬ 
erous to mention, inspire one to a sys¬ 
tematic study of science.** 

Mr. Scarborough’s experience is typical 
of many others. It is perhaps difficult to 
believe that a raw beginner, with no more 
skill than is implied by the ability to do 
various handy jobs and with the possession 
of a little patience, can make an astro¬ 
nomical telescope that is more than a 
mere toy. But a six-inch mirror—the size 
best suited for the beginner—will magnify 
100 diameters, and even at the large 
observatories it is seldom that more than 
400 diameters magnification is used in 
studying planetary detail. That much 
magnification can be had with a 12-inch 
mirror which the amateur should be able 
to make after making first a six-inch mirror 
and preferably another intermediate size. 
Usually the beginner inclines in advance 
to regard the job of making the mirror as 
a task, but soon finds it is a real pleasure 
and wants to do more of it, so he makes a 
second and larger telescope; some have 
made several. 

T he letterhead of Thomas F. Scanlon, 
1405 East Street, N. S. Pittsburgh, 
Pennsylvania, gives evidence that he is a 
plumbing and heating contractor, but in 
his letter he says "1 am a plumber, and I 
admit it." Mr. Scanlon's telescope is 
mounted almost entirely with various pipe 
fittings and plumber*8 accesetories. This, 
of course, has been done before, though not 
so thoroughly, and this method has amply 
made good. These fittings are inexpensive 
and readily obtainable anywhere. The 
yoke that holds Mr. Scanlon’s telescope 
tube was stated to bJ part of an old toilet 
tank and the retaining bands came from an 
old bricklayer’s level. Their ends consist 
of brass sink bolts soldered on. 

"The tube," writes Mr. Scanlon, "was 
made of 22-gage galvanised iron and cost 
one.doUar flltyniix. The mirror is a six-inch 
and was completed during the evenings of 
two wjeka. The eyepiece socket is part of 
an old wash-etand drain and some pieces 
of lead sink waste pipe, while the extension 
was made of nickel^ tubing from an old 
wgjhHstand trap. 

cdl ia a seven-inch perforated brass 
d itedc item in business* having a 
ep which the mimr mt$. 

. hPIts were solderpd 

the chrenmfemnee* ’Shese bolts 
rifthe, lowmr'nnd ^ tube : 
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Facing Metal With Wood 

for Manufacturing and Industry 

a modern development made possible with 

PLASTIC WOOD 

iReg. U. 8. Pat. OR.] 

InaulaUon Plastic Wood is rapidly becoming a product of 

of Metal universal use, not only in the home, but for in¬ 

dustrial purposes of all kinds. A most interest¬ 
ing application is for insulating metal surfaces 
against heat, cold, and electricity. 

Electrical Tests made by an Instructor of Physics of the 

Keaiaticity Massachusetts Institute of Technology show a 

resistivity of 10** ohm centimeters, 100 times 
greater than mica. 

jVon- When applied to metal surfaces in a thin layer, 

Conductor Plastic Wood will adhere indefinitely. After 

of Heat hartlening it can be sanded, polished, painted, 

and Cold lacquered, varnished, or stained with oil stain to 

give as high a finish as any natural wood. It is, 
like wood, a non-conductor of heat and cold. 

Weather^ Tests have been made to prove its weatherproof 

proof and quality when so applied to metal. Metal slabs 

Waterproof coated with Plastic Wood have for six months 
been treated by submergence under the waters 
of Long Island Sound and by exposure on land 
to sun and rain. In neither case has there been 
weathering or decay of the Plastic Wood, nor 
has it separated from the metal in any way. 

Metal Boat^ Practical working experiments are now being 
Car$f Fumi* conducted with Plastic Wood for facing metal 

tore and ’* hi numerous industries—it is being tested under 

Aviation actual sea conditions for decks on metal ships; 

it is being tested for railroad and electric cars; 
it is daily used in aviation for covering metal 
turn buckles; extensively used in automobile 
body manufacture; the possibilities of its use 
with metal furniture are under consideration. 

Inquiriea Manufacturers and others interested in the appli- 

InvUed cation of Plastic Wood for facing metal are in¬ 

vited to communicate with the factory. Plastic 
Wood is made for industrial purposes in oak, 
light mahogany, dark mahogany, gum wood, 
walnut, cedar, ebony and other selected woods, 
and can be supplied in any standard paint colors. 


PLASTIC WOOD 

(Reg. U. S. Pst. Off.) 

Handles Like Putty — Hardens Into Wood 

At Hardware and Paint Stores —^ 

^ttbe, 25 cents; ^ lb. can, 35 cents; 1 lb. can, $1.00 
Plastic Wood Solvent, 25 cents 
$pecUd Bulk Price$ to induitrial u»er» on application 

AddMoio^ieslie Co., jlf/ri., 51 Bolivar Street, Canton, Mass. 




Deafness 

What reading-glasses are to weak or tired 
eyes, a scientific electric hearing-aid is to 
cars that hear faintly. Sounds that seem 
far away are amplified and brought to the 
ear with satisfying volume. For occasional 
or regular use, the hard of hearing will 
find comfort and satisfaction in 

Ofvz (IduuifoteT^kaang-^ 


PHONAK, the articulate hearing-aid, is 
the re.suit of more than 12 years of devel- 
opmetit work, and employs electric prin¬ 
ciples new to hearing-aids. The result is 
an exact reproduction of the original 
sounds—words or music, without distor¬ 
tion-clear, quiet, natural, and with ample 
voluxDe. 

PHONAK agents will gladly demonstrate 
the different models. Then if you wish, a 
ten day trial in your own home can easily 
be arranged without cost. If there is no 
PHONAK Agent near you we will be 
glad to show and demonstrate PHONAK 
in our consultation rooms or arrange for 
trial by mail. Write The French Electric 
Co., Inc., (icorge Barton French, Presi¬ 
dent, 654 Madison Ave, New York, N. Y. 


The Midjfet 

**Fivm^in-On€** Slide Rule 

» oomhinatlon Mannheim, roivtnvtrii 
Hinun. Ad;! nod Ktihln,. ♦ Muir 
Uitiu It wUI inatnritl) udd, mitjtruri, mul 
Utjly Mid divlilit uni coiultlitHlion o! wliol 
tiuiiihi'rit, iriM lions tnued ininiliPrM nnr 
dfloimnU (Jivmm nvury root nnd pownr. nlnr. 
1,0*11, Minih, nnd iHncfntn Mud,, of ■Uimi 
nuiii witli nrala* on whlto ni'lloloid Sue 
4 111 Ai.proVPd Ml./ ndoritct l„ collctri. 

..o’"' '"•tru< tiona, $1 6 U (.hrikold 

Chit 60r ottrn H#nt e O 1) If dMlr»d 


l€«ir£ye5ec$ ft 




V.S.A. 


WOUmSAKMRmSCOVE 

S lOe^O 

S OLVE the mysteries of Insect, plant 
and mineral Hfe with tho Wollensak 
Microscope. Reveal to yourself tho 
beauties of nature hidden from the 
unaided eye. One of these fine micro- 
Bcopes should belong to every student, 
dentist, physician, or scientist and 
should be part of tho equipment of 
home, office, school, or laboratory. It 

f ives a ranffe of magnifications from loo 
0 t50 diameters in steps of ts. EIal>o- 
rately finished tilting stand, nickel trim, 
plush lined case, prepared slide, com¬ 
plete Instniotlons. Ask your dealer, or, 
w© will send you one postpaid. Money 
back guarantee. Lower powered Wollen¬ 
sak models 12.60 to $1.60. Catalog free. 

woLteNSAK orarcAt company 

911 Hn ds m Avsmm Rocbsittr. N. Y« 
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and are held by wing nuts with washers. 
Similarly the mirror is held to the brass 
ring by three more sink bolts on which it 
rests. This perforated cell allows half an 
inch clear all around the mirror, permitting 
ventilation of the mirror at all times. (A 
fine idea, as it controls the temperature 
chang^ that may distort a mirror and 
affect its performance— Ed,) 

‘‘Results?*' Mr. Scanlon inquires. He 
answers his own question, “Yea, bo!“ 

'^HIS letter shows what a wide variety 
of picked-up second-hand dingbats an 
ingenious amateur can adapt to use in a 
home-made telescope. Most plumbers, in 
our own experience, are not half so resource¬ 


ful, at least on jobs you get them to db for 
you. This, however, may be why |4r. 
Scanlon, who describes himself as a 
plumber, is really a plumbing and heating 
contractor. Readers having a nasty dis¬ 
position may wonder whether a plumber, 
when he is doing this kind of work for him* 
self, ever has to “go back for his toolsi" 
How does he figure up his time, and does 
he charge himself any profit on it? An 
anxious, breathless world would like to 
obtain these scientific data from a brother 
telescope maker who is presumably on the 
“inside." 

All telescope makers are invited to send 
in photographs of their completed tele¬ 
scopes.— A, G, /., Tel, Ed, 


The Heavens in April 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 



At 11 o’clock: Apr. 7, 

At lO^i o’clock: Apr. 14 
At 10 (?clock: Apr. 22. 


At o’clock: April 30. 


At 9 o clock: May 7. 

At B14 o’clock: May 16. 
At 8 o’clock: May 23. 


The houm given we in Eastern Standard Time. When local summer time is in effect, they 
must be made one hour later: 1^’clock on April 7, etc. ^ 

NIGHT SKY: APRIL AND MAY 


jV/f ERCURY is in conjunction behind the 
sun on the first and is an evening star 
thereafter, on and about the 27th, when 
he is at his greatest elongation. He should 
be easily observable, as he does not set 
until 8:80 p.M. He is then in Taurus 
not far from the Pleiades and appears as 
bright as Capella or Procyon. Venus is an 
, evening star and is steadily growing 
brighter. By the end of the month she 
staya in sight until 8:30 p.m. and domi¬ 
nates the evening sky. Mars rises about 
4 A.U. In the middle of the month, but is 
not a prominent object in the ricy. Jvpiter 
is an evening atsr, setting about lOtSO 


in the middle of the month, and is very 
prominent in the evening sky. Saturn is 
in quadrature west of the sun on the 2nd 
and is observable in the morning. Uranus 
is in conjunction with the sun on the 1st 
and is unobservable. Neptune comes to 
the meridian a little before » p.m. in the 
middle of the month, and is well placed. 

The conjunctions this month are with 
Jupiter on the 4th, Neptune on the 9th, 
Saturn on the mh, Man on the 2«tb, 
Uranus on the 26th, and Mercuiy and 
Venus oloae together on the 80th, The 
two planete ere degiaes apart and tie 
muon ]>^Hea: between the^. 










to U«e Our Wings 

(ConHnued from page 312 ) 

awske physics teacher can organize a 
course in practical aerodynamics, if he 
has at his disposal a physics or mechanics 
laboratory and a shop with carpenters' and 
mechanics' tools and supplies. 

A small demonstration wind tunnel can 
be built so that it will fit on any good- 
sized lecture table. The cones can be made 
of thin wood strips, with wood barrel 
hoops on the outside. The exit cone is 
built to flit any electric fan available. A 
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A small wind tunnel, from **£ie- 
mentary Laboratory Aerodynamics'' 

hinged door on one side of the channel, 
and a large sheet of window glass are 
desirable. A rough balance of the type 
shown in our diagram can be readily con¬ 
structed. With a little Ingenuity students 
can make measurements of lift and drag 
on wings and other surfaces. Airflow lines 
can be made visible by smoke-screens and 
by very fine silk threads. 

Mr. Jordan lists an imposing number of 
experiments which can be performed 
simply: measurement of lift and drag; 
tests of longitudinal stability; tests of 
directional stability, et cetera. His 
manual will be invaluable both to teachers 
and to students of the subject. 


Passenger Rate Reduction 

T he Transcontinental Air Transport- 
Maddux Air Lines have recently re¬ 
duced their transcontinental passenger 
rates until they are no higher than those of 
rail and Pullman travel. 

It had been previously believed in the 
industry that rates were not of as much 
importance as were the questions of safety 
and reliability. Yet in the week following 
the reduction in rates, the number of pas¬ 
sengers increased in most surprising fashion j 
and 222 revenue passengers were carried 
over some portions of the line. Forty-six 
of these were through-passengers, moving 
from coast to coast. These figures would 
appear to indicate that travelers have been 
waiting for more favorable rates. 


Ice and Snow Landings 

A FLYING boat can apparently take | 
off from ice or snow. The ice was 
delaying testa cf an Eastman flying boat, 
but it was found that the metal h^ skidded 
along the ice so easily that it got off in 
about one half the time used in taking off 
from water* Subsequently tbe boat landed 
the Grtesse He Airport in about three 
feetofiho^. 

^ avent some importance from the 

m bf general a^ptabiHty of the 


MAKE MACHINES IN Ilf SHOP 

} ntPCKT 4 rmit uac . 




|p7| 






MAGNETIC COUNTERS 


" > n Mechanical contacts on machines make 

;; It dg" and break the electrical circuits which 

operate the Coimters over your desk, or 
“banked” conveniently on a Counter- 
^ Board. The electro-magnetic drive of 

the counter gets its current from your 
regular lighting circuit: Alternating or 
Direcf current, as may be ordered. 

Bring machines—in effect—right into your office to tell you what they’ve 
PRODUCED. Watch their performance from where you sit, as reg¬ 
istered on Veeder-Root Magnetic Counters. See which machines—at 
any minute—arc running, or idle, or producing too little. Get the records 
by wire from any remote point. Continuous check-up on machine 
operators. 

A$k about the application of this latest 
and greatest advance in Production-Control. 



Offices in Principal Cities; write or phone 


WELLINGTON mSSm iI 

An accuratflv balanced blend of a number of aromatic tobaccos, each of different flavor and 
smoking qualities. The coniinnation has a iich natural flavor not possible when fewer types 

are used alone. ffgggw 

YOU’LL LIKE IT. Instit on It from your dealer or send us $1.00 for lO^j oz. Money back if I 

m not pleased. mmTnZi m.* 

C. ema tobacco CO., 7S7 M. l«t at., at. Louis, Mo. 

Indepondent manufacturors of only fine tobacco aince 1852 B::sssaBaBBaBa 


CHEMISTS NOW THE SEA PLANE PARASOL 



Catalog illustrating 2.S00 Chemist's 
Supplies, 5000 Chemicals, Min¬ 
erals, Drugs, etc., and listing 1000 
Scientific Books sent for .SOc. Glass 
Still, aa illus. cap of flask 1 Qt. 
complete |8. 

LAMMTOIIY materials CO. 
€S7 taat I2 jR Stroot. Chleago. 


ing iwu $1175 

Ready to Fly stamps 

^ r, Mj r «r coin brings 

large niuRtrateo 

LS CO. 

Chieago. Hwtb iUrerift OwportliM, ini-a stdfwtoit st, 0f»U4, cMcifi, UL 


Science News-Letter 
Reveals Distinctive and 
Important Scientific News 

'T^HIS weekly digest is full t»f unusual articles, ll may be picked up and 
\ read during your leisure moments. It will entertain you, refresh your 
mind and give you a thrilling idea of what the world of science is 
accomplishing. A most uninne magazine that will inform you. 

SCIENCE SERVICE 

htroducury offer { 



2179 B St., N. W. 


Washington, D. C. 


'V-. 

hi 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

Auociated since 1B46 with the Scientific American 


SCIENTIFIC AMERICAN BLDG. 
24-26 West 40th Su N. Y. C 

TOWER BUILDING 
Chicaio, III 


SCIENTIFIC AMERICAN BLDG. 

Washington, D. C. 

HOBART BUILDING 
San Francisco, Cal 


VAN NUYS BUILDING 
Los Angeles, Cal. 


Books and Information on Patents and Trade-Marks by Request. 
Associates in All Foreign Countries. 


FOR SALE IN NEW YORK CITY 

RESIDENCE—LABORATORY 

Complete Machine Shop: 16 in 
Tool-Room Lathe, \"riti Norman Du¬ 
plex Miller, Cylindrical & Surface 
Grinders, 3 ft. Planer, Die-Casting 
Machine, etc. Ideal for Development 
Work and Start in Manufacturing. 
House 5 rooms pleasant location, gar¬ 
den, 2 lots rapidly rising real estate 
values. Immediate sale price $20,000. 

Box 195, 

SCIENTIFIC AMERICAN 


^iNVENTioiisnnr 

MiUhmii havf born made froni ideas prowrly t)**- 
voloiiod and protected by Inventom One ol tlu’ f.rHt 
X steps Is the devolopioont of a practic.d working mmlcl 
“WjJj/g .'^nd us rouRh sketch or model of your ide.i Wr 
^ vlB/ ~ submit complete reisjrt backe<l by M) years vx 

S nrrience in model m.iKintf Oonhdrniird servltf 
jTlNNrBt Modern emiipment Hank references furnlslK'd 
19 Uiw^v rRKIC liooklct “Making inventions I'tty.’’ 

CRESCENT TOOL COMPANY. Dept. H, CIneInnsti, Ohio 

Path's Astronomy 

The recognized authority of many years’ 
standing, now thoroughly revised and 
brought up to date. 

$3.20 postpaid 
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TRANSPORT AVIATION 

By Archibald Black 


Written by a large number of specialists to cover 
the various phases of the entire field. A workman¬ 
like authoritative text essential to everyone inter¬ 
ested in air transportation. 

$5.20 postpaid. 


For sale by Scientific American 24 W. 40th. N. Y. 


Chemistry in Industry 

(Continned from page 316) 

The increasing applications of the een- 
trifugal separator in industry is partially 
due to the improvement of the machine 
from its early state in which it developed a 
centrifugal force of only a few hundred 
times the force of gravity, to a model which 
produces a force 15,00b times that of 
gravity. E. M. James describes some of 
the applications of centrifugal separation 
in a recent issue of Chemical Markets, 

In printing the color designs on leather, 
a paste or gum is used to hold the color 
and prevent it from running. The paste 
is mixed with the color and applied to the 
leather from copper rolls. It is extracted 
from certain species of shrubs, and in a 
crude form is likely to contain woody 
fibers. If these shre^ of wood are not re¬ 
moved from the paste, the dye would show 
in streaks and the copper rolls might be 
blemished. Such a product would be diffi¬ 
cult to filter, but is easily clarified with the 
centrifuge. The centrifuge discharges con¬ 
tinuously a clarified paste, removing dirt, 
sand, and shreds of wood. 

Centrifuges are used for the clarification 
of fuel oil used in the manufacture of glass 
bottles. Uncentrifuged oil contains a 
small percentage of tiny black particles. 
When the oil is burned such particles form 
incandescent “sparks’* which fly into the 
glass, causing defects in the bottle. These 
particles are removed by a simple process 
of centrifuging. 

The clarification of baking enamels used 
by manufacturers of automobile bodies is 
being handled very successfully by centri¬ 
fuges. The body parts are dipped, and 
any dust and other speck-forming particles 
would contaminate the paint. The used 
enamel from the dipping vat is recondi¬ 
tioned by the centrifuge, coarse foreign 
material being removed without disturb¬ 
ing the pigment. The process has in¬ 
variably resulted in a reduced cost for a 
smooth, brilliant finish. In a typical plant 
but one half of the labor formerly required 
in rubbing is needed as the surface dries 
with a smooth finish. 

Tlie presence of small amounts of water 
and impurities greatly accelerates the de¬ 
terioration of fatty oils. The result is the 
production of free fatty acids with conse¬ 
quent unpleasant flavor. This is often ac¬ 
companied by undesirable bacterial action. 
The dehydration of butter oil b typical. 
Butter oil containing over 0.11 percent 
moisture does not keep well unless pre¬ 
served. Butter oil separated from butter 
or cream oil and dehydrated with the cen¬ 
trifuge may be sealed in cans and kept in¬ 
definitely without deteriorating. 

The clarification of lubricating oib for 
4tll types of machinery—Dieseb, com¬ 
pressors, turbines, and machine tools— 
provides one of the most wide-spread and 
profitable uses of centrifuges. 


Concrete Without Sand or Stone 

T IGHT-WEIGHT concrete, made with- 
^ out sand or stone, b one of the latest 
achievements of chembts in the field bf 
construction materials which hSs resulted 
in the production of a pre-caat slab for 
roof construction now on the market. The 
new slabs are said to weigh only about 
two thirds as much as similar sl$te made 
from sand concrete* At Ishe same time^ the 
thermal conductivity b only about 87 per¬ 
cent that (tf sand concrete* 
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'^^REATEST of tU Band leidert 
VJaays: '^Cmplsti Bquipmtnt of 
, ^.nnTmtrumonutnbsnmmitmahaUto 
ofatty hand at Uast 30^. ** Mon than SO 
jwum of exporionee* and oxeiiwive potoDted 
proooaiM mako Conn inotrumonts raporior. 
BMloot bloivInjHr. Moot floxiblomeohanioal ootloo. 

. Hoot Borfoettono.Yot they ctwtnomoro. Any 
inatnimentiienton free trials BJasy paymeote 
If deal red. Write for Utaratnro. Mention In- 
Mrammt. CONN. Ud. 

44S Conn Bldg.. BlkBait* Indieiui 


WANTED MEN 

T* Mmiieim MtU Tayi NihIHm 

Htg denumd for 5 and 10c store Novel- 
tlea. Ashtrays. Toy Soldiers, AulnmlH, 
Auto Radiator Ornaments, etc. We 
cooperate in selling goods you make, 
also buy three from you. Small in¬ 
vestment needed to start and we help 
you build up. WE FURNISH 
COMPLETE OUTFITS and start 
yiMi in v-ell paying business. Abso- 
lutMy NO BXFKRIENCK snd so tsMial plaM 
naadad. A oluuiaa oi a Ufa.tina lot man a’Hh 
aroatl oapluj Wrtta AT ONCE i( to«< mass 
atriaUy buainaaa and w»nt to ImimIU wholaanlo 

tTAL CA«S^l»St3Vft*‘cOMPANY 
Dept. S 16>i Boston Road . New York City 




Price 


SEND NO MONET 


idabnionay^Ur 

_—a setmlnoohinas 
aim. Oat pur dirast-to-yoo aaui 
iipiAB sad 10 iUr troa trial t 

suMmmmOt wduss -Sa n d St opea. w~ Mnitrns at 

InteriMrtloiuil Typewriter Exclii« Bit. dATcMeniK! 




Bamcmuii Army Bargains 


Haversack .7S | New Bugle . $3.40 

I Machete-lK>lo $1 50 I Fbnt '•^o 

Roi)c lariat. $1.00 | Saddle $‘J 

^Springfield cal. 30 rifle. 24 Inch barrel $16 50 
'CataUig, illustrated. 3H0 page*. «»f lustols. guns. 

uniforms, etc. for 50 cents. Special new circular 
I for 2c stamp ^ 

Estitblish€d id65 

PraneM Banwrmaw tons, Sei B^way, M, Y. City 




MeaflgSifflgg irSTeiSlei 

mm w ^^s^ m w WANT a new busbicss 
I ^ WF M ■ I I profession of your o\^n, 

fTMEII with all the trade you 
JLs^ JL \pi/ can attend to? Then 

iMicofine a foot cor- 

reetleniat, and In n few weeks earn big Income In service fees 
not niedicnl nor chiropody -easy terms for home tralmnR. no 
further capital ne^od, no goods to buy, no agency. Address 

Stephenson Laboritoryi 23 Back Bay, Boston, Mass. 


WHY NOT EjPKS? 

“TKSWS&tasst 



Magaieod S2S DUm«tnrg^ ^ . 

uLffeAiiSwrstraistBTeBpE 

At laat a high powered microecope is 
within the means of all who wish to 
k study, observe and capenment with the 
■ vast world of minute cmji^ tnvlrible to 
thannfeadaye. eudifunlt le. ae 

edttcatWiMl. No 
te^nical ualn- 
Ing requM. yet 
biMKirodsofsclen- 
tiauai^ teachers 
are tishte thle In- 
etntmem. GIvm 
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These features are secured by using a 
material known as Haydite as an aggre* 
gate, instead of sand and gravel or stone. 
Shale containing organic matter is ground 
and burned in rotary kilns, whereupon the 
expansion of the gases formed produces a 
light-weight cellular structure in the rock. 
This material is crushed, screened, and 
graded, making light-weight aggregate 
with excellent heat-insulating properties. 

As a result of the light weight of the new 
slab, which is said to have a strength equal 
to ordinary concrete, the manufacturers 
state that roof construction with this 
product ordinarily requires no heavier 
steel than is used with other materials. 

It is said that ordinarily no additional 
insulation is required for a roof made of 
this material. The slabs are easily laid 
and require only a composition covering. 
Such a roof, it is claimed, is permanent, 
fireproof, and prevents condensation. 
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Minute Impurity Explains Riddle 
of Photographic Film 

AMATEUR photographers, and profes- 
sionals also for that matter, little 
realize the tremendous amount of involved 
chemical research that enables them to 
take a picture by merely pressing a button. 
The writer spent two years in the manu¬ 
facture of photographic film, a sufficient 
experience to convince him that for pure 
cussedness and unexpected vagaries, there 
is nothing in chemistry to beat the behavior 
of photographic emulsions. 

Photographic fihn consists of two layers, 
a thin translucent film containing a sus¬ 
pension of light-sensitive silver salts in 
gelatin, and a thicker transparent layer 
made either of cellulose nitrate or cellulose 
acetate. The light-sensitive layer is called 
the emulsion; the lower layer, the film 
base or support. It is in the making of the 
emulsion that the chemist finds his patience 
most sorely tried, partly because of minute 
variations in the quality of the ingredients 
and partly because the field is so fascinat¬ 
ing that its exploration seems tediously 
slow. For example, one problem of 
practical as well as theoretical interest is 
the work done by Dr. S. E. Sheppard and 
his collaborators on the isolation of the 
sensitizing substances in photographic 
gelatin, described recently by G. E. 
Matthews in Chemical Markels. 

For many years emulsion makers have 
known that certain gelatins were satis¬ 
factory and others were unsatisfactory for 
photographic use. Several years ago itj 
was found that an extract could be pre¬ 
pared from a good gelatin which, on 
addition to a relatively inert gelatin, made 
it photographically active. An extensive 
investigation was then begun during which 
the entire process of gelatin manufacture 
was subjected to a thorough analysis. 
Hides, bones, cereal preparations, and 
many other substances were examined. 
Finally it was shown conclusively that a 
derivative of mustard oil, called allyl 
thiocarbamide, was the sensitizing sub¬ 
stance. Its presence in minute concen¬ 
trations of one part in 1,000,000 to one 
part In 300,000 was shown to be the cause 
of the suitability of certain gelatins for 
use in photographic emulsions. 

During the emulsion making process, 
this substance Is converted over by a 
series of reactions into silver sulfide which 
was shown to be present as small specks 
or nuclei and proved to be necessary in 
order that grains could be developed. 



OFFSBTHOQD mnoe 

SIiAISS>'?«SB^ 

RA-TOX Shade* keep out *un-fttare eod heat, but 
admit from 30% to 407 d more liftht and air than ordinary 
•hade*. They reduce room temperature from 1# to M 
detfrae*—ventilate without draft* -allow for Independent 
operation of cenicr-swlnit ventilator* In steel aash. 
Made of attractively colored, permanently stalne^ or 
aluminum finished, wood atrip* woven parallel. They 
are practically wear-proof and will serve you for twenty 
year* or more. Brackets and fixtures that perfectly 
adapt this shade to all types of sash have been developed. 

Sand mmumnmonU /erVemp/efe inUrmnifon and noHumta 

HOUGH SHADE C.ORPORATION 

Induitrial Division 

126 N. La Salic Street _Chicago, IlHnolt 


ASmallMotor 

desired for 
iToitrDevice 


Just any motor will not 
do for your device. Its 
satisfactory performance 
depends upon the motor— 
the right motor—one that 
will meet all your require* 
ments. The motor must be 
designed correctly and 
macie for its particular use 
—made for your device. 

Signal Fractional Horse¬ 
power Motors are designed 
and made to meet your re¬ 
quirements — backed by 
nearly forty years experi¬ 
ence. That’s why Signal 
motors are preferred by 
many manufacturers for 
use in hundreds of dif¬ 
ferent devices. 

Tell us your requirements 
—what you want the motor 
to do in connection with 
your device. We’ll gladly 
send you our recommenda¬ 
tions—without obligation. 
Write. 

H 

SIGNAL ELECTRIC MFG. CO. 

1906 Broadway Menomlnae, Mlchtgaii 

Smati Motor Sptniulists stnta UPO 


n. 

f 
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Our Point of View 

Naval Conference Problems 

(Continued from page 269) 


Japan struck a discordant note by her 
insistence on a 10:7 instead of a 5:3 ratio 
in cruisers; according to the press, the 
Japanese delegation was reminded that 
any change in the 5:3 ratio would reopen 
the whole problem of fortified bases in 
the Far East as settled at the Washington 
Conference. As Japan is aware she was 
the real beneficiary of that treaty she 
probably will not press the point. With 
an army second only to the French, Japan 
will have difficulty in convincing the rest 
of the world that she is entitled to in« 
crease her naval force particularly at a 
time when she has diflficulty in balancing 
her budget, and is already militarily pre¬ 
dominant in the Far East. 
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bed-head reading lamp, the well- 
stocked library, and so on. 

That’s why the Statler dining 
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ITALY has been tenaciously clinging to 
* her claim for a parity with any other con¬ 
tinental European State, meaning France. 
The informed claim that Italy would not 
build up to France even if she were ac¬ 
corded the right—that Mussolini’s repre¬ 
sentatives are only engaged in a contest for 
prestige. France bitterly opposes any such 
recognition of Italy; and some say France 
is prepared to prevent any such agreement 
even if it involves breaking up the Confer¬ 
ence. 

Mr. Stimson has made a brave effort to 
find a satisfactory meeting ground for 
France and Italy by having the Conference 
formally recognize the right of any state 
to create any size army or navy it wishes, 
and then agree that for five or six years the 
five contracting powers will not exceed cer¬ 
tain ratios in the various classes of ships. 
This is a constructive idea and will not 
only assist France and Italy to settle their 
present difficulties but will formally recog¬ 
nize that agreements reached in 1930 are 
not expected to bind in perpetuity the 
naval forces of five great and growing 
states, whose future naval needs can be 
only dimly discerned at present. 

To date the most concrete proposal is 
that made by Mr. Stimson and apparently 
accepted by Great Britain; the part con¬ 
cerning cruisers contains a clause permit¬ 
ting sufficient adjustment between 6-inch 
and 8-inch gun classes to meet the needs of 
both states. 

The following table indicates an approxi¬ 
mate solution under the Stimson-Mac¬ 
Donald formula: 


1 

2 

.3 

UNITED 

STATES 

GREAT 

BRITAIN 

JAPAN 

d 

Z 

_-s 

3o 

Dla- 

plftce 

meat 

d 

Z 

Cal.. 

Gimif 

1 

Dif) 

place¬ 

ment 

o 

Z 

Cal.. 

Ouns 

IMb- 
pla ce¬ 
ment 

10 

18 

n 


70.500 

im.ooo 

77.000 

&6 

15 

8 - 

103.000 

140.000 

21 

8 

4 

6.5* 

8* 

3* 

99.000 

68.000 

40.000 

30 


327.600 

50 


330.000 

3.3 


207.000 


Columns 1 and 2 show the probable re¬ 
sult to United Btates and British cruisers 
if Mr. Stimson’s plan is accepted. If 
Japan’s contention for 70 percent instead 
of 60 percent of cruisot strength is granted, 
it would increase her cruiser tonnage to 
238,000 tons Which, tf devoted entirely to 
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By KATHARINE BEMENT DAVIS, Ph.D. 

This pioneer volume 
offers concrete factual 
data on the events in 
the sex life of normal 
women, supplying 
needed information on 
a topic which has long 
been the subject for 
uninformed conjec¬ 
ture. 

Under the expert direction of Dr. Davis, 
two groups of selected women-^-married and 
unmarried—rcj)lied anon>'mousl\ to question¬ 
naires designed to elicit information on everv 
phase of woman’s sexual life. Full data on 
the various periods of life, as well as on so- 
called “abnormal” experiences were received. 

This information was first tabulated. 
Then comparative statistical studies were 
made on the most important topics. I'he 
book offers specific data on man>^ questions 
like: W'hal factors seem to enter into the 
“happy” and “unhappy” married life? What 
arc the causes and extent of abnormal prac¬ 
tices? What is the importance of sexual 
education, ett.? 

The clear and simple treatment makes the 
book invaluable to social workers, physi¬ 
cians, parents, educators; first, in develop¬ 
ing a saner attitude toward the whole sub¬ 
ject; second as a tested method in throwing 
light on sexual maladjustments as affecting 
personal relations. 

The Scientific American says: “Al¬ 
most to a certainty this book will upset a 
number of fondly cherished beliefs. It is a 
thoroughly scientific record of scientific 
work in sociology, performed by noted 
scientific authority. The discoveries re- 
c 6 rded <were based on actual data secretly 
obtained.” For free examination, use the 
coupon now. Price $ 3.50 
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8-inch-gun cruisers, could add 3 to her 12, 
giving her 16 8-inch-gun cruisers, a parity 
with Great Britain in that class. Australia 
and New Zealand are reported to object 
strenuously to a parity between Great 
Britain and Japan in this class of vessels, 
and it is no secret that our delegation is 
opposed to any increase of Japan’s ratio. 

The proposal to reduce capital ships to 
16-15-9 by scrapping five British, three 
American, and one Japanese capital ships 
seems to meet general approval. This is a 
dangerous reduction for powers like the 
United States and Great Britain—whose 
fighting strength is practically limited to 
their fleets—for their armies are negligible 
compared to the conscript hosts of France, 
Japan, and Italy. The United States, in 
particular, would do ■well to resist the temp¬ 
tation to abolish the capital ship that still 
dominates the ocean routes and gives to a 
country possessing only naval power, some 
counterpoise to the land-powers of states 
with great armies. 

France has good reasons for resisting the 
abolition of the submarine, which is the 
natural weapon of a weaker naval power; 
and it will not become us to oppose the 
French use of the submarine, for when our 
surface fleet was relatively weak we relied 
in large measure on the submarine as a 
balance. The improper use of submarines 
by one state during one war should not pre¬ 
vent the legitimate employment of an 
effective weapon of war. It is a curious 
fact that no one advocates the abolition of 
aircraft, yet everyone knows that, in the 
next war, more non-combatants will be 
killed by bombs from aircraft than by 
torpedoes from submarines. 

^1 ^HE American delegates have justified 
the country’s faith in their abilities and 
so far have accurately reflected its desire for 
security and world accord. When the re¬ 
sults of the Conference are ratified by the 
Senate it will remain for Congri'ss to pro¬ 
vide the necessary funds to carry out the 
modified program, and if the sum required 
to bring our navy up to parity seems large, 
we must remember that between 1922 and 
1928, in modern cruisers alone, England 
laid down or appropriated for 162,000 tons, 
Japan 128,000 tons, while we constructed 
only 80,000 tons. We have already taken 
our cruiser holiday and we will soon be 
called upon to spend proportionately more 
than England or Japan, because our first 
plan of leading the naval powers to “cruiser 
disarmament by example’’ failed. It was 
an inspiring idea but the world was not 
then ready for disarmament by example. 

Also, if our delegation obtains the right 
to construct one new battleship to balance 
the British Hood, we should improve the 
opportunity, for despite the newer weapons, 
the battleship is still the backbone of the 
fleet. In the years immediately following 
the World War, the question of national de- 
, fense was considered from all viewpoints 
!by the American Congress; many believed 
in an immense army raised by universal 
service, but finally In response to an over¬ 
whelming public opinion, the old system of 
a small, highly trained Regular Army, 
backed by the National Guard and Re¬ 
serves was re-adopted. To shield the 
country while our miniature army expands, 
a fleet capable of meeting and defeating an 
enemy fleet on the high seas is necessary; 
and only to a fleet containing its full share 
of post-war battleships can such a tremen¬ 
dous respo&afbiiity be safely confided. 
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Our Choice of Recent Books 


Paleolithic Man and the Nile-Faiyum 
Divide 

By Sanford and Arkell, Univ. of Chicago 

T hose who wish to piirsue the ever fascinating 
story of ancient Egypt far, far back of the earliest 
historied dates on record, may meet in this tech¬ 
nical work a welcome surprise. Thanks mainly to the 
recent work of geologi.st-archeologists, the thread 
of Egypt's past is now being traced back very many 
more millenia, making King Tut’s antiquity seem a 
mere s^terday. Who were the mysterious in¬ 
habitants of Egypt during the Ice Age of Europe 
when the Sahara was a fertile garden of green? 
Science has found their implements and now is 
trying to unravel their racial connections. A fas¬ 
cinating new comer of archeology is the new pre¬ 
history of Egypt. $5.25 postpaid 

English for Engineers 

By C. A, Naether, Asso. Prof, English, Univ, So, Calif. 

P ROBABLY nowhere is requisite English of more 
necessity than in engineering, yet less attention 
has been paid to it than in almost any other branch 
of the arts. Here we have the fundamentals out¬ 
lined and the broad considerations taken up which 
must be inherent in engineering literature, both for 
accurate presentation and logical sequence. An 
extremely well conceived and executed work, much 
needed. Vol. I. $2.75 postpaid 

Foundry Work 

Stimpson-Gray-Grennan 

A PRACTICAL handbook of standard foundry 
practice, including hand and machine moulding 
with tsrpical problems, casting operations, melting 
and pouring equipment, metallurgy of cast metals, 
et cetera. In fact the whole subject is fully covered 
in a clear, succinct way. The illustrations are ad¬ 
mirable. $2.16 postpaid 

Thirteen Month Calendar 

Julia E. Johnson, Compiler 

H ere are impartially collected reprints of some 
of the best and most representative discussions 
available, of a general affirmative and negative 

nature. Also a brief summing up of some of the 
leading arguments pro and con, with a classifi^ 
bibliography for further reading. $1.00 postpaid 

Falcons of France 

By Charles Nordhojfer and James Norman Halt 

S OME vivid experiences that befell the personnel 
of the Lafayette Flying Corps as told by two of 
its noted mwnbers. 'Trae narratives of a life of great 
daring, of mingled gayety, exaltation, and sorrow. 

$2.66 postpaid 


Outboard Motor Boats and Engines 

By Bradford Burnham 

E very phase of outboard motor boating is dis¬ 
cussed by an expert and ardent enthusiast. 
From selecting the craft through the experience of 
racing, the author assembles here in convenient form 
much information of real value and interest. Eleven 
designs and building instructions of t 3 T)es compara¬ 
tively easy to construct, are also detailed. 

$3.65 postpaid 

Labor Problems 

By G. S. Watkins, Prof. Economics, Vntv. Calif. 

A COMPREHENSIVE treatment of labor prob¬ 
lems in modem industry with a development of 
the facts and conditions that enter into industrial 
life. The influence of the machine as afl^ecting the 
wage earner, the developments in the labor move¬ 
ment, the changes in labor legislation and the ex¬ 
pansion of other proposed solutions of the problems 
of labor relations, receive appropriate consideration. 
A most valuable work for serious study of industrial 
economics. $3.65 postpaid 

Brassey’s Naval and Shipping Annual 

S INCE 1886 this work has collected all available 
information concerning maritime affairs and is 
accredited as the authority in this line. The present 
issue seems particularly broad and comprehensive 
in scope, and as the editors state, “broad inclusion is 
particularly desired at this time when accurate in¬ 
formation is essential while, the Limitation of Naval 
Armaments Conference is taking place.” 

$10.20 postpaid 

American City Government 

By A. F. Macdorudd, Asst. Prof. Political Science, V. of P. 

A COMPLETE picture of present day municipal 
problems given in most readable style. Every 
phase of the city's activity is covered—streets and 
street lighting, police and fire protection, traffic, 
planning and zoning, regulation of public utilities, 
education, health, housing, and finance. Also a 
quite complete presentation of the city's relation 
to the state and its powers derived thearefrom. 762 
pages with complete^index. $3.90 postpaid 

Trailing the Giant Panda 

By Theodore and Kermit Roosevelt 

U NDER the auspices of the Field Museum tliis 
expedition penetrated the dense bamboo jungles 
after ascending the Irriwaddy River in Burma and 
crossed over into the Province of Yunnan in China 
whence it struck north to the Province of Szechuany, 
hunting and collecting in the semi-ind^ndent states 
along the Chinese 'Iliibetan binder. A well told, 
interesting story of hardy adventure. 

$3.65 postpaid 















19M 


SCIENTIFIC AMERICAN 


The Naval Blockade 1914-1918 

By Louis Guichard, Lieut. French Navy 

T his concise and able synthesis of the economic 
blockade of the Central Empires deals with the 
conduct by the Allied Powers of the economic war at 
sea, with the effect of this war upon the economic life 
of the neutral powers and the negotiations which en¬ 
sued, and also the effects of the measures taken by 
the Allies upon the economic life of the Central 
Empires. An invaluable history of one of the most 
important phases of the War and possibly of even 
greater worth in evaluating the future r6le of naval 
warfare. $3.65 postpaid 

Insomnia: How to Combat It 

By Joseph Collins, M.D, 

“OOMETHING of the causes and phenomena of 
sleep, the things that most frequently disorder 
it and where and how it is mo.st readily and success¬ 
fully re-conditioned” is the outline of this exceedingly 
sane and helpful book, says the noted neurologist 
who is its author. Written in his well-known popular 
style and with the authority of years of the specialist’s 
observation, this will be the greatest help to the 
sufferer. $1.65 postpaid 

The Master of Destiny 

By Frederick Tilncy, M.D. 

A FAMOUS practising neurologist, who is also 
Professor of Neurology at the noted College of 
Physicians and Surgeons of Columbia University, 
sets down in popular form the story of the evolution 
of the brain—the one feature which, more than any 
other, sets man apart from all the apes and other 
animals. Professor Tilney’s great work, “The Brain 
from Ape to Man,” was intended mainly for the 
specialist in anthropology. Here the same subject 
matter is interpreted in less specialized form for the 
average intelligent layman. $4.20 postpaid 

The Paris Gun 

By H. W. MiUer 

P ROBABLY no other incident in the late war 
had as profound an effect upon the world at large 
and upon France in particular as the bombardment 
of Paris by the six long-range guns, though the re¬ 
action to it was not at all what the Germans an¬ 
ticipated. Here for the first time are the details: 
just what shots were fired; where they fell; the details 
of gun emplacements; details of shells and improve¬ 
ments in same, and photographs of the guns. A 
most interesting and historical narrative. 

$8.95 postpaid 


Lincoln 

By Emil Ludwig 

A nything from the pen of this eminent bio¬ 
grapher commands attention, as will this en¬ 
thusiastic treatment. It envisions a life of heroic 
mould from the start, rather than that of the man who 
from humble circurnstances improved himself and 
broadened under the stress of responsibility till 
only at the end did he become one of the great mpn 
of history. It may be called a dramatized version 
of the accepted facts, which carries an irresistible 
appeal. $5.20 postpaid 

The Business Biography of 
John Wanamaker 

By J. H. Appel 

W ITHOUT doubt this “Merchant Prince,” as he 
has been called, did more to revolutionize 
merchandising than any other man of his time. He 
stressed advertising, lavishly exhibited his wares, 
instituted the “money back” slogan, established 
the one-price rule, until his stores became a model 
for all others throughout the world. The author 
has been with the Wanamaker organization for over 
30 years. $5.20 postpaid 

George V 

By Sir George Arthur 

T he author’s intimate acquaintance with his 
.subject is well indicated by the photographs 
which accompany the text. These are of unusual 
informality and support a very happy presentation. 
King George is shown as taking a much stronger and 
more important part in the war than the world 
has been permitt^ to know. $5.20 pK)stpaid 

Saladin: Prince of Chivalry 

By C. J. Rosebault 

S EPULCHERED in the great mosque at Damascus, 
this Saracen king will ever be associated with the 
land which he considered as sacred and defended as 
aggres.sively as did the Crusaders who temporarily 
wrested it from him. Chivalry did not develop a 
more interesting character than this Kurd who one 
moment was fiercely brutal and the next surpassed 
his foes by his consistent idealism. $3.65 net 

A History of Science 

By W. C. Dampier-Whetham 
Winchester College, England 

W RONGLY quoted in February issue. Correct 
price is $6.20 postpaid 
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Commercial Property News 

Facts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 


Trademarks in Latin-America 

W ITH the growth of trade between 
the United States and the Latin- 
American countries, it has become neces¬ 
sary to consider carefully the question of 
obtaining foreign trademark registrations. 
These registrations must be secured to 
prevent the loss of trademarks in all 
countries where the laws for the acquisition 
of legal rights to trademarks are based on 
registrations. 

Many trademarks which are the property 
of merchants in the United States have 
been lost abroad because our merchants 
have been educated under the registration 
laws of the United States, which make it 
necessary to use the trademark before 
filing the application for registration. In 
the Latin-American republics, and in some 
other countries, this is not the case, and 
when this United States practice is followed 
abroad unfortunate results often occur. 
In Latin-America, priority rights to a 
trademark are only acquired by filing a 
formal application for registration. 

Inasmuch as the trademark must be 
registered in each country where the trade¬ 
mark is to be protected, an agreement was 
signed at a convention in 1910 which made 
it possible to register a trademark at a 
central office which would send abstracts 
of the mark to the registration offices of 
the countries which were members of the 
Convention. Unfortunately, many of the 
Latin American countries did not join this 
1910 Convention, and many of the coun¬ 
tries which did join subsequently withdrew. 

To avoid objectionable provisions in the 
1910 Convention, which were the reasons 
for these withdrawals, a new Convention 
was signed in 1928. This Convention has 
been ratified by the United States, Brazil, 
Cuba, Haiti, Paraguay, Dominican Re¬ 
public, and Guatemala. Under the 1923 
Convention, a trademark registered in the 
Patent Office at Washington may be re¬ 
gistered at the Havana Convention Bureau 
by paying a registration fee. This registra¬ 
tion in the Havana Bureau may be extended 
to the Latin-American countries which 
have ratified the Convention, by paying 
the customary fees. 


Temperature Indicating Device 
Patent Sustained 

A lthough Harrison H. Boyce was 
not the first to conceive of a trouble 
indicator for use in the daily run of an auto¬ 
mobile, nor was he the first to conceive of 
the specific means which he describes in his 
patent, he was the first to apply those 
specific means to that particular purpose. 
In doing so, he performed an inventive act. 
This decision was made recently by the 
District Court for the Eastern District of 
New York in the case of Harrison H. Boyce 
and The Motometer Company, Inc., 
rcrsus Taft-Buick Corporation. 

The court ruled that the Boyce patent. 
Number 1206783, was not anticipated by 


the prior use of a thermometer as a guide 
to better engineering practice in the con¬ 
struction of the radiator or engine of the 
automobile. This patent was found to be 
valid and infringed. 

However, the two claims in suit of the 
Boyce patent Number 1275664 were held 
to be so broadly drawn as to be anticipated 
by the Fowler patent Number 1169918. 
The patent granted to Fowler was for a 
thermometer on the dashboard of the 
automobile in view of the driver, whereas 
the Boyce patent shows a thermometer on 
the radiator. The Boyce application was 
filed prior to that of Fowler, but it was held 
that Fowler was the first to conceive the 
invention. These two claims therefore 
were held anticipated and invalid. 


Trademark Denied for 
Laundry Service 

A PRINT which identifies a laundry 
service is not registerable as a trade¬ 
mark, according to a recent decision of the 
Patent Office, because it does not *‘identify 
an article of manufacture.Dinks L. 
Parrish’s Laundry Corporation had sought 
registry for an identification print. This 
application was denied by the examiner, 
whereupon the applicant appealed to the 
Commissioner of Patents. The decision of 
the examiner was sustained. 


Wanted: More Co-operation to Develop 
and Market Inventions 

I N a communication to the editor of the 
New York Times, which was published 
recently in that paper, Joseph J. O’Brien 
made a number of pertinent comments on 
the subject of “Patents and Progress.*’ 
Discussing the proportion of profitable 
patents, Mr. O’Brien says, “About 26 
percent of all patents are assigned before 
their issue, thus indicating that the ratio 
of patents regarded as having financial 
value is very large. This is a higher per¬ 
centage of success than general business 
ventures can claim.” 

Pointing out that most instances in 
which a patentee fails to achieve success are 
due simply to a lack of merit in his inven¬ 
tion, Mr. O’Brien shows also that no highly 
successful inventor can claim that he has 
never made any patent failures. Thomas 
A. Edison has a larger list of patent failures 
to his credit than any other man in the 
country, just as he has achieved more suc¬ 
cess than most inventors. Henry Ford, 
Mr. O’Brien points out, probably has the 
highest percentage of commercially success¬ 
ful patents to his credit, covering his own 
inventions. His patents are practically co¬ 
extensive with the devices or improvements 
he has embodied in his motor cars. 

“All industrial progress rests on patented 
inventions, coveiifid by either expired or 
active patents,'^ Mr. O'Brien dedares. 
"Only the Investment trusts and banks 
Hated on the Btdek Exchange can fairiy be 


said to be outside of the direct influence of 
patents. But even these base their invest¬ 
ments in concerns partly or wholly con¬ 
trolled by patented inventions. 

“It is difficult to get accurate information 
on the successes which inventors achieve. 
Within a brief period the press announced 
the death of three inventors who had be¬ 
come millionaires: Higgins of Brooklyn, 
who made his start with a patented ink 
bottle; Hartshorn, who gave us the spring 
shade roller, and Conrad Hubert, who 
invented the electric flash lamp and em¬ 
powered the Coolidge board to dispose of 
6,000,000 dollars. Oscar Hammerstein 
made 10,000,000 dollars from his patented 
cigar-making tables.” 

The Times contributor states also that 
it should be comprehended that practically 
every foundation invention in this country 
was the product of a so-called garret inven¬ 
tor. He believes that many of the practical 
discoveries of science are lost because 
accurate working knowledge of them is 
not properly diffused, and that engineering 
is usually more than a decade behind suc¬ 
cessful invention. As a means to effect 
closer co-operation between inventors, engi¬ 
neers, investors, and organized industry, 
Mr. O’Brien urges more study of the prob¬ 
lems faced by the individual inventor in 
his struggle to carry on pioneer work. At¬ 
tention also should be given to the need 
for a modernized system of co-operation 
between banking interests and inventors. 

In conclusion, Mr. O’Brien says, “Much 
of the waste by inventors could be avoided 
by the application of better engineering 
knowledge and co-operation. Much of the 
loss due to delayed progress could be 
avoided by a policy of human under¬ 
standing and beneficial co-operation with 
inventors. A large part of all patents filed 
should never be allowed to mature in formal 
grants, and would not if their applicants 
had fuller information. But many inven¬ 
tions now suppressed would be released for 
development if society would properly 
recognize its duty to inventors.” 


Edison^s Goldenrod and Other 
Rubber Producing Plants 

/^MMENTING on a recent press an- 
^^nouncement that Thomas A. Edison 
expects soon to supply rubber from the 
goldenrod plants Solidago virgaura, at 16 
cents a pound, India Rubber World pre¬ 
sents the opinion of one of Mr. Edison’s 
aides, who refutes the statement that any 
price estimate has been made on the rubber 
from this or other plants with which the 
great inventor is experimenting. News¬ 
papers have led their readers to expect too 
much of Mr. Edison, apparently not realiz¬ 
ing the difficulties which beset research in 
that direction. 

“Mr. Edison said soma time ago that he 
sought not so much a product to compete 
wira cotnnierctel rnhhm as a matsiial of 
the ttMf 
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in ample quantity were the rubber supply 
endangered by war or natural disaster/' 
according to the editor of India Rubber 
World, **As to the latter, recent experience 
with the Mediterranean fruit fly in Florida 
reminds us of what can happen. A gener¬ 
ation ago a blight so devastated the Far 
East coflee lands that their disheartened 
owners abandoned ooflee and sought solace 
and found profit in rubber growing; and 
although history may not soon repeat 
itself, it is well to be vigilant. In brief, 
Mr. Edison's main and laudable object is 
one of national preparedness. It is possible 
that goldenrod, long a bane of hay-fever 
victims, may one day prove a boon to the 
country. 

"While much is heard about one plant’s 
possibilities, the potential usefuless of 
other promising rubber-yielding growths 
being intensively studied on American soil 
by government, industrial, and educational 
agencies is almost overlooked. Little is 
said about Crytosiegia grandiflora, the milk¬ 
weed varieties, Aeclepias euhulaia, the 
rabbit bush, Chrysothamnus nauseoeua, and 
many other plants that are known to pos¬ 
sess rubber-producing possibilities. 

"The outstanding American success is, 
of course, guayule, Parthenium argeniatum^ 
developed with great pains and expense 
from a wild southwestern shrub into a 
domesticated plant, grown commercially 
as far north as latitude 89, which can be 
cultivated and harvested as a stable crop. 
Its rubber content has been so increased 
and the extraction process so improved 
that the product can vie in price and qual¬ 
ity with some of the best grades from 
foreign sources." 


Solving Britain's Patent Problems 

B rickbats by the dozen have been 
hurled recently at the British patent 
system by proponents of reforms of one 
kind or another. In England, as in this 
country, the chief "fault" of the Patent 
Office is that it is over-worked. However, 
it is reasonable to assume that an institu¬ 
tion as old as the British patent system 
might profit by a housecleaning now and 
again. 

Of the numerous abuses of the system, 
two of the most objectionable are the inter¬ 
twined facts that there are too many worth¬ 
less patents, many of them invalid, and 
that the cost of patent litigation is in effect 
discriminatory. Nature, England’s leading 
scientiflc journal, editorially takes the 
stand advocated by Dr. Levinstein in a 
recent address before the Bristol section of 
the Society of Chemical Industry. He 
urged that the validity of peitents be set¬ 
tled administratively before the patent is 
issued, or after the lapse of a given interval. 
Considering the expense involved in patent 
litigation before the High Court and the 
Lords of Appeal, exception is taken to the 
alternative proposed by the British Science 
Guild—that the Comptroller should be 
empowered to try infringement actions by 
consent of the parties. This course is held 
to offer no real Bolution» beoause either of 
the parties could insist on carrying the case 
to the High Court, perhaps with ruinous 
consequences to the opposing party. 

"1 am convinced," says Dr. Levinstein, 
"that the time to determine the state of 
common knowledge is befom the grant of 
a patent, not years later: the place the 
Patent OAce, not the Lm Courts." 

^phdidbig this view, Ngdwte dtes the 
faat that *%very jpatent agent and every 


examiner in the Patent Office construes 
hundreds of speciflcations in the course of a 
year. The number of documents relating 
to his special industry which he construes, 
and his familiarity with the technical de¬ 
tails of that industry, far exceed the equip¬ 
ment in these respects of a High Court 
judge, who may never have turned his 
attention to the subject until it is explained 
to him by expert witnesses. The issue is 
one which requires technical understanding 
rather than profound legal knowledge." 

Nature shows also the handicap under 
which the Court sometimes labors in deter¬ 
mining the status of "subject matter" in a 
patent case. "The problem is stated by 
asking whether a skilled workman, pos¬ 
sessed of the knowledge which was common 
at the date of a given invention, could have 
devised the latter without exercising inge¬ 
nuity. . . . The Court has to ascertain 
what might have been done a long time 
ago by a fictitious workman, in circum¬ 
stances which never occurred, with the aid 
of an abstraction called ‘common knowl¬ 
edge* the limits of which nobody can any 


m 

longer remember, and subject to an unde¬ 
fined quantitative restriction which is erro¬ 
neously apprehended as being qualitative." 

As an example of the uncertain and con¬ 
flicting decisions which result in such in¬ 
stances, Nature cites the case of Bonnard 
rsL.G.O.C. In this case, the three judges 
of the Appeal Court were just as unanimous 
in attributing ingenuity to the invention 
as the five Law Lords were in denying it. 
It is suggested that such issues might be 
settled more inexpensively by the toss of a 
coin, and that no great injustice would 
result if the decision were made before the 
sealing of the patent. More seriously, 
Natur.^ contends that administrative set¬ 
tlement of the issue would be particularly 
suitable if present standards of "subjfect 
matter" were to be raised, and if inventions 
which did not reach the new standard 
could be made the subject of short-term 
patents. The Report of the British Science 
Guild (see page 460, November 1929 issue, 
Scientific American) recommended the 
inclusion of short-term patents in the 
British system. 


Patents Recently Issued 

Classified Advertising 

Adverlisettteftts in this section listed under proper classifications, rate 25c per word each 
insertion, minimum number of words per insertion 24, maximum (tO. Payment must 
accompany each insertion. 

Anyone desiring the address of a patentee listed in this section may obtain it by 
addressing Munn & Co,; those desiring official copies of patents herein listed, may secure 
them by remitting 15 cents for each me {state patent number to insure receipt of desired 
copy) to Munn ^ Co,, 24 West 40th ,Street, Neiv York City. 


Pertaining to Aeronautics 


AiUPLANE CoNSTiUTCTiON —A winc construc¬ 
tion compo.sod of trunsvcrnly deposed sets of 
stripH spaced fore and aft, functioninic as a sup¬ 
porting and lifting surfact^ to allow of vortical as 
well as gliding doscont, thereby eliminating the 
use of the usual ailerons. Patent 1743020. 
Thoralf Uorgan. 

Appakatus to Facilitate Aeuonavigatton 
—Whereby a sighting means mounted for 
oscillation, and a recording device including a 
stylus, will supply the pilot with the necessary 
data to enable him to calculate his position 
when flying over a partially or wholly obscured 
aroa. Patent 1742355. Adirio O. .lessen. 

Parachute —Having a dilatable vent or 
aperture at ita apex, bo formed that when the 
air first enters the vent will be comparatively 
small to avoid the escape of air, assuming its 
proper shape as the cap becomes distended. 
Patent 1748951. Luigi Avorio. 


Pertaining to Apparel 

Supplementary Outsolb for Boots and 
Shoes —Which may be readily applied by an 
unskilled person to worn boots or shoes to re¬ 
pair them for future use, or for preserving out- 
soles when worn in wet weather, or over rough 
roads. Patent 1744003. Edward Gallagher. 

Detachable Shoe HebIt-W hich will per¬ 
mit the substitution of a new heel for one un¬ 
duly worn or damaged, also the application of 
heels of various heights to the same shoes, for 
either walking or dress purposes. Patent 
1748648. Manuel S. Gutierree. 


Ghe^cal Processes 


Titanium Oxide and Process of Producing 
Same— Th^ process of producing pure dioxide 
of titanium from reactive titanium nitride 
l^iNs which conq^rifles heating the same In the 


presence of sulphuric acid and sodium nitrate, 
may be used as a iiasis for pigments, or starting 
material for other compounds. Patent 1742674 
Foord von Bichowsky. 


Designs 


Design fob a Dress— -Patent 80279. 

Dorothy Long. 

Design for a Coat —Patent 80280. Dorothy 
Long. 

Design for Leather or Similar Articles 
--Patent 80320. Frederick A. Kolb. 

Design for a Wall Plate for Electric 
Button—P atent 80336. Etta M. Squires. 

Dp»ion for a Spectacle Frame- -Patent 
80311. Dorothy S. Helm. 

Design for a Coat —The inventor has been 
granted two patents, 80882 and 80883. Dorothy 
Long. 

Design for a Coat - Patent 80422. 
Dorothy Long. 


Electrical Devices 


Telegraph Transmitter— Which is simple 
in construction, having novo! means for adjust¬ 
ing the weight for decreasing the friction during 
action, thus obviating the possibility of loose 
connections, and means whereby the various 
parts may be reversed to change the device from 
a right-hand to a left-hand operating transmitter. 
The inventor has been granted two patents, 
1642296 and 1742297. John R. Youngblood. 

Safety Fuse Plug and Receptacle There¬ 
for —Having terminal means in the form of 
keys projecting from the plug, and passing 
irregular openings, thus preventing the In¬ 
sertion of nondescript articles for bridging the 
contaiits, and blowing out the main fuse of the 
installation. Patent 1743016. Emil de Bruijn. 




m 

Flash Light— -Including within n single cas¬ 
ing a plurality of batteries and illuminating 
bidbs with separate controls, whereby they 
may be separately energized for forward or rear¬ 
ward illumination on a bicycle or other 
vehicle. Patent 1748986. Ernest Segesser. 

Spark-Plug Tbstbr— For testing plugs un¬ 
der substantially the same degree of compression 
they are subjected to in practice, whereby de¬ 
fects will be indicated which ordinarily would 
not show up when the plug is not under cora- 
pressipn. Patent 1743881. Carman S. Cole. 

Dial Control —Adapted for use in conjunc¬ 
tion with radio condensers, indicating through 
what revolution the plates are moving at any 
time, and providing the direct reading of wave 
lengths or frequencies in conjunction with the 
revolution. Patent 1743927. Otto H. Luther. 

Elgctrical Hair Trimming and Singeing 
Instrument —Which includes a comb and an 
electrically heated singeing element, whereby 
the trimming of the hair by singeing the ends 
may be accomplished by moving the comb 
therethrough thus insunng a uniform finish 
without danger. Patent 1744526. Samuel O. 
Chase. 


Of Interest to Farmers 


Harvesting Machine —A combined har¬ 
vester and shocker wherein the cut stalks are 
formed into shocks which are deposited on the 
ground in an out-of-the-way position to i>ermit 
the machine to operate on the next row without 
interference. Patent 1748018. Theodore A. 
Boor. 

Milk Strainer —Wherein the filtering ele¬ 
ments are disposed in such manner that the 
liquid will impinge against the side walls thus 
preventing clogging and forcing therethrough 
material desired to be strained out, the parts 
may be readily cleansed. Patent 1742964. 
Hugh F. McNally. 

Incubator —Comprising a casing having 
fresh air openings, a water pan, electric heating 
apparatus, and revoluble egg cabinets which 
make absolutely certain a thorough circulation 
of heated and vaporized air through the entire 
cabinet. Patent 1742954. Avila C. Gillette. 

Peanut-Thrashing Machine— Which shreds 
the vines so that a loosening of the jieanuts is 
obtained, a screen providing a rough separation, 
both the peanuts and the chaff being subjected 
to a final airblast for separation before delivery. 
Patent 1744906. Carl R. Liverraon. 

Cultivator— Comprising a main beam, and 
an auxiliary beam pivotally secured thereto, 
adapted to cultivate two rows at a time, and 
novel means for giving a fine adjustment for 
positioning the shovels to suit the rows. Patent 
1739608. Elbert H. and George W. Fincher. 


Of General Interest 


Earring Guard —For preventing the loss of 
valuable earrings, particularly the type at¬ 
tached to the ear lobe merely by clamping 
means instead of passing through a perforation 
in the lobe, the device is inconspicuous, being 
concealed behind the ear. Patent 1748006. 
Percival C. Prescott-Richardson. 

Metal Clip —Which may be used for numer- 
oua purposes, such as closing bags and the like, 
and also fastening together sheets of paper, 
cardboard, etc., the clip will serve effectively 
as d reusable fastener. Patent 1742989. John 
Fritz. 

Egg Beater —Having shanks removably 
secured to the body portion for permitting easy 
cleaning of the shanks and the beater without 
placing the body portion in water. The device 
may be readily packed in a small space. Patent 
1742230. Porter K. Bushnell. 

B«AM AND Column Connection—A s used in 
struetursl steel work, whereby practically all 
rlvetiAf may be done in the shop rather thap 
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on the field, completing of the connections requir¬ 
ing but a few rivets, whereby a great economy 
is effected* Patent 1744600. Albert J. Wilcox. 

Moistening DevIcb— Comprising a liquid 
container and a rotable moistening member 
exposing freshly moistened portions of its 
periphery, for facilitating the handling and 
counting of money, checlcs and the like. Patent 
1742548. Joseph H. Leal. 

Spring Cover —Particularly adapted for 
screwing on the threaded neck of a collapsible 
tube, the cover instantly returning to the mouth 
of the tube as soon as a lever is released, thus 
sealing the tube contents. Patent 1743293. 
George W. Toft. 

Road Sign —Particularly adapted for warn¬ 
ing motorists of danger either from curves or 
other reasons, at night, the device will warn 
approaching drivers on both sides of the curve 
when hidden from one another's view. Patent 
1743317. William A. Cannon and Howard J. 
Hall. 

Awning —Of the marquee type, including a 
top sheet or roof, a valance, and a collapsible 
frame, which permits the awning to be extended, 
the frame and canvas compactly folding against 
the building when desired. Patent 1744668. 
Earl Martin. 

Safety Razor Blade-Honing Device—A 
small device including, a casing especially de¬ 
signed for honing the blades of Auto-Strop 
Razors, the blade being honed without removal 
from the razor, thus prt'veniing the possibility 
of cutting the hands. Patent 1744752. Ernest 
L. Crespo. 

Visible Card Index— Comprising a guide 
and a card formed of two interconnected parts 
adapted to l>e inserted on the guide with one 
part beneath the guide and the other partly 
imderlying and partly overlying the guide. 
Patent 1746262. Luigi Lombardini. 

Method op Decorating Walls— Whereby a 
multi-colored liquid film, and an absorbent 
plastic coating through which the liquid may 
penetrate, may be applied to wall-forming ele¬ 
ments such as wall board or plaster board 
prior to its erection. Patent 1742832. Robert 
I. Vincent. 

Holder for Accounting Systems —Par¬ 
ticularly adapted for account-keeping of news¬ 
paper and periodical subscribers, wherein the 
accounts are rapidly available, yet effectively 
protected, always posted up-to-date, prevent¬ 
ing errors and facilitating making reports to the 
main office. Patent 1742993, Carl A. Jet- 
tinger. 

Piling for Subaqueous Constructions— 
In the form of hollow metallic units having 
U-shaped members which will interlock and may 
be readily assembled to produce a rigid concrete- 
filled barrier possessing a maximum of strength 
from a minimum amount of material. Patent 
1742947. Victor G. Brash. 

Sew Sude foR Portable Electric Sewing 
MAcmNES—An attachment which may be 
adjustably secured to the machine base, and 
will be perfectly level and flat with the sewing 
surface of the machine to which it may be 
connected. Patent 1742982. Robert W. Perry 
and Parker E, Abell. 

Toothbrush —^Having a removable head to 
permit of replacement, either end of the brush 
being secured nearest the handle, and having 
means for locking the head in a plurality of posi¬ 
tions with respect to the handle. Patent 
1742596. Edward R, Hoff. 

Vacuum Cleaner —In which there is an ln<- 
termittent suction produced by the admittance 
of air through a by-pass round the mouth of the 
nozzle, thus obviating danger of clogging, and 
the neci^ty of mechanism within the chamber 
itself. Patent 1742810. Richard T, Hoaking. 

Humidifying Device—A relatively small 
moisture4*etAiniiig caring which may be plaObd 
within a receptf^le to Impart, moisture to the 
air, and prevent the tvying out of friboeco, 
ttigars Of <qth«r tnihter^ without of ppduo 


moistening* Patent 1742962* Donald 1^* Mo- 
Crosky. 


Hardware and Toole 


PocKBTKNiFE —Wherein a proper si^ng 
action is provided for the respective blades with¬ 
out presenting the usual surface on the spring 
back, the blades co-acting with a spring means 
interiorly, and separate from the back. Patent 
1748022. William Carman. 

Cutting Tool —Wherein automatic power is 
employed for imparting the cutting impulses 
in the work, the tool being hand controlled, 
particularly adapted for cutting decayed tree 
trunks and forming cavities for the operations 
of tree surgery. Patent 1743988. George Van 
Yahres. 

Rotary Core Drill —Particularly of the 
type by which samples are formed, producing a 
core of uniform diameter, faciliti|ting its re¬ 
moval from the barrel, eliminating disintegra¬ 
tion, and insuring a core with the strata 
maintained in its original position. Patent 
1742641. Arthur L. Armen trout. 

MBA.SURINO Instrument or Gauge—F or 
engineers and mechanics, whereby shafting, 
piston rods and guides for locomotives, or other 
tyi>es of reciprocating engines may be accurately 
alined, the device may also be employed for 
determining the slope of roofing. Patent 
1745252. Arthur B. Ginter. 

Nail Holder for Shingles— For asbestos 
and other artificial shingles, which will auto¬ 
matically move the nail to a correct position to 
be driven, enabling the workman to hold the 
shingle with one hand and hammer with the 
other. Patent 1745815. William J. Parker. 


Heating and Lighting 


Oil Burner —Having a burner ring con¬ 
structed to be raised above the fire pot thus 
effecting a saving of fuel also facilitating the re¬ 
moval for cleanings, and replacement of the ring 
should it become injured or require repair. Patent 
1743021. William H. and Cecil E. Boston. 

Forced-Draft Attachment fob Fire 
Boxes —A blower and casing attachment for 
fire boxes of ordinary household furnaces, which 
causes an updraft through the fire, and directs air 
jets downwardly on the burning fuel, thus per¬ 
mitting the use of buckwheat coal. Patent 
1748048. Frederick 1. Sleaster. 


Machines and Mechanical Devices 


Stone-Sawing Machine —A cable saw which 
will cut at a comparatively increased speed, and 
is capable of being magnetized to pick up, and 
hold abrarive material such as steel shot, or 
metal filings, to augment the cutting. Patent 
1743067. Albert E. Wlenholz and Frederick 
Siefke. 


Beater Mill— In which a revolving beater 
forcibly acts upon heavier particles from a hy- 
(^ting plant for lime, the heavier graded par¬ 
ticles being automatically ejected in one direc¬ 
tion, and the finer ejected by a separate 
path. Patent 1742611. William J. KunU. 

Card-Display Machine— Adapted to auto¬ 
matically raise the front card from a group of 
cards and hold the card a predetermined length 
of time, means being provided for two aourcee of 
fighting for illuminating non-tranaparent and 
tranaparent oarda. Patent 1741228. William A* 
Garlick. 


Contbnts-Discmaboing I>»vic» for Fump^ 
Drill, or other Cylindbrs— Suaceptible of 
use aa a general diecharge aupport, but rriaUnf 
more parriculariy to aupporting tneatta % cylin¬ 
ders which may be convetMently mohuted on the 
derrick floor; or auftshle iilppprt 
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Valv» Mschanism for Plush Tanks—-A n 
automfttically coi^trolled inlet valve for con- 
troUiaK the flow of water to a flush tank, which 
i» freely movable yet retained in closed position 
by the pressure of water in connection with a 
baffle. Patent 1744559. William S. Locke. 

Apparatus for Tubatino Carbonaceous 
Material —For recovering hydrocarbon oil 
from oil shale, by the action of heat, for me¬ 
chanically preventing the formation of clinkers 
in the lower combustion chamber, and at the 
same time reducing the spent shale to fine ash. 
Patent 1743894. William Rhoades. 

Feeler Mechanism —Which is not subject to 
wear producing lost motion and loss of adjust¬ 
ment, is readily adapted to standard looms, and 
automatically provides for a minimum of waste 
on Ailing carriers when they are ejected from the 
shuttle. Patent 1744680. Ernest Hall. 

Machine for Making Vermicelli and 
Similar Produce —In which the nutritive 
qualities, aroma and flavor will l>e preserved in 
either the solid or tubular forms, and providing 
means whereby the matrix may be readily re¬ 
moved for cleaning without stopping the ma¬ 
chine. Patent 1744591. Fernando Taurel. 

Dispensing and Vending Machine — 
Especially adapted for automobile fuels, whereby 
a single source of supply and a single discharge 
line may be used in connection with two measur¬ 
ing tanks enabling one operator to serve two 
customers at the same time. Patent 1744603. 
James W. Ames. 

Flotation Process An ore concentrating 
process, employing as a reagent flnely ground 
sawdust from pine, mixed with comminuted ore 
before being delivered to the flotation machine 
for agitation, wherein the mineral portions are 
caused to adhere to the wood pulp. Patent 
1743463. Joseph H. Lane. 

Pump-Rod Swivbi. - To be interposed be¬ 
tween the rigid pump rod of a deep well pump 
and its actuating cable, for eliminating friction 
due to the plunger tending to rotate in the barrel 
and part the rods. Patent 1745310. Theodor P. 
Novick. 

Apparatus for Recovering Waste Air 
from an Air-Ltpt Pump— Adapted for attach¬ 
ment to the discharge outlet, affording facilities 
for separating the air from a mixture of air and 
water as it passes, so that the recovered air may 
be available for pressure fluid. Patent 1745085. 
Charles E. Denton. 

Sheet Separator —For copy holders, which 
will hqld a large number of sheets, will auto¬ 
matically discharge the copy and display in¬ 
dividually the line which is being copied, so that 
that line alone will be visible. Patent 1744387. 
Lewis Sharp. 

Paper-Cutting Machine— Particularly con¬ 
structed for sand paper, the paper being con¬ 
tinuously fed to the knife at right angles, the 
cutter quickly getting out of the way after the 
cutting, and more slowly resumihg its position 
for the next operation. Patent 1744818. August 
W. Warsen. 

Apparatus for Impregnating Stranded 
Elements —Such as rope, cords or the like, with 
means immersed in the impregnating substance 
lor gripping the rope at a plurality of points to 
effect an opening or spreading of the strands, to 
permit of impregnation therebetween. Patent 
1745285. Edwin J. Whiffen. 

Vending Machine— A sanlury coin con¬ 
trolled mechanism by which single cigarettes 
may be fed into a delivery chute in a partially 
projecting position so that the vendee^ hands do 
not contact with the delivery outlet. Patent 
1745254. Irving Green. 

Elevator - Guide • Hail - Lubrioatino 
Device— A lubricator of the capillary feed t 3 rpe 
which automatically supplies lubricant to ele¬ 
vator and counterweight guide raiW jn a unl- 
Uam luanner irrespective of the level of the 
Hihetcaiit In the reservoir. Patent 1743^^ 
Albert 


Road-Resurpacino Device — A machine 
adapted to scrape the road sufficiently to remove 
the high portions, and smooth or plane the road 
immediately following the scraping, accom¬ 
plishing the work ordinarily done by two ma¬ 
chines, Patent 1744189. William J. Patton. 

Dispensing DEVicB—For completely storing 
a series of bottled liquids, in the arcuately 
shaped path of a cooling vh&mber, from which 
the bottles may be ejected one at a time, by 
means of a coin-controlled rod. Patent 1748917. 
John E. Henderson. 

Means for Facilitating the Application 
TO OR Removal op the Knife from a Paper 
Cutting Machine —Which necessitates only 
drilling and threading of a pair of apertures, and 
the association therewith handle elements, 
whereby the knife blade may be safely handled 
during its application and removal. Patent 
1743946. Horace S. Williams. 

Machine for Facet Filing of Saw Teeth— 
So arranged that it fiJes one edge of a saw Umth 
without touching the adjacent tooth, and im¬ 
mediately afterwards the other edge of the same 
tooth, without the saw l)eing moved out of its 
position. Patent 1748898. Carl A. Janson. 

Combined Beater and Vacuum Cleaner— 
In the form of a cylinder having blades movable 
through an opening in a casing for periodically 
heating the carpet while the section device 
withdraws the dirt agitated by the boater. 
Patent 1743964. Benjamin F. Blake. 

Vending Machine —For vending single 
articles, such as apples, from individual com¬ 
partments, a plurality of compartments be¬ 
ing successively opened by a coin-controlled 
mechanism, and the empty compartments auto- 
matically replenished with an article. Patent 
1743931. William A. Patton. 

Routing and Grooving Machine— Which 
will, in one ofieration, produce grooves in wooden 
sticks and at the same time rout (he ends of the 
grooves, tjiie sticks being fed successively by 
mechanism which also automatically controls 
the operation. Patent 1744651. George R. 
Lessor. 


Musical Devices 


Transposing Keyboard —By means of which 
the in-strument may be made to produce music 
in any key regardless of the key in which the 
composition is written, the keyboard itself 
being shifted. Patent 1743457, Henry Kinney. 

Player Piano —Having mechanism for per¬ 
mitting musical instruments such as the piano, 
pipe organ, reed organ, etc., to be tuned and 
played in absolutely perfect intonation instead 
of in the tempered system now generally in use. 
Patent 1743458. Henry Kinney. 

Imitation Keyboard —Which not only 
simulates in appiearance a piano keyboard but 
simulates the action, the keys having inherent 
resiliency so that they may be depressed and re¬ 
turn to normal position, the pupil silently ac¬ 
complishing the proper action. Patent 1746226. 
Osbourne McConathy. 


Railways and their Accessories 


Railway Track Structure— Composed of 
complemented longitudinal sections assembled 
and joined with staggered section joints and 
having alining tread faces beveled inwardly 
in correspondence with the wheel level, thus 
prolonging the car wheel life, and its own life. 
Patent 1748698. Louis M. Coon. 


Pertaining to Recreation 


Aquatic Toy— Formed from an ^ annular 
buoyant element, such as the inflated infter tube 
of an automobile tire, Vdth the association of a 
bent wire frame, affording means for supporting 
a asat in the water. Patent 1743383. George 

awy. 


Pertaining to Vehicles 


Direction Indicator — Especialty adapted 
for closed cars, whereby an arm is used for in¬ 
dicating stops, left-turn and right-turn, oper¬ 
ated from the suction of the engine, and working 
practically in the same position as a driver 
signalling by hand. Patent 1741190. Anton 
Kessel. 

Triple-Combination Lock for Steering 
Gears, Ignition and Transmission of Motor 
Vehicles —A thief-proof combination lock, 
having permutation disks, and operative simul¬ 
taneously on the ignition system, steering gear 
and transmission of an automobile, airplane or 
tractor, in fact any mechansim using a steering 
column. Patent 1742963. James F. McGl^^n. 

Hydraulic Shock ApsoRflER— Employing a 
plurality of fluid resisted pistons, allowing any 
desired rate of shock absorption to be attained, 
and at the same time reduces the loss of oil or 
other hydraulic medium to a minimum. Patent 
1743959. Arthur St.C. Dunstan. 

Windshield Warmer —For preventing ice 
and snow from adhering to the outside, and 
moisture collecting on the inside, by a flow of 
hot air from the engine directed onto the wind¬ 
shield, and means for regulating the hot air. 
Patent 1743395. Erwin A. Rinehart. 

Starting and Light Switch— A simple and 
inexpensive switch for controlling starter motor, 
ignition and headlight circuits, from the instru¬ 
ment board of a motor vehicle, in a convenient 
manner, capable of installation on any of the 
known typos of car. Patent 1743949. James G. 
Wortham. 

Attachment for Automobiles and the 
Like —Especially adapted to be applied to the 
windows of an automobile for ventilating the 
car in cold weather without creating a draft, 
also having means for preventing frost or steam 
forming on the windows. Patent 1744154. 
Frank A. Bet tag. 

Removable Body for Hand Trucks— 
Whereby the body may be loaded at a point 
distant and later engaged by the hand truck for 
transportation, the body being formed with 
members interlocking with the truck. Patent 
1744311. Frederick L. Jacobs. 

Taxi Advertising Device— A device which 
can be conveniently located inside a taxicab, bus 
or other vehicle for displaying advertising 
matter, mechanical means between the internal 
combustion engine and the advertising assem¬ 
blage providing an automatic change. Patent 
1744705. Emmanuel Dobrowsky. 

Automobile Bumper Bracket and Auxili¬ 
ary Shock Absorber —Combining a bumper 
flexible enough to absorb up to substantially 
3600 pounds, and heavy springs connecting the 
bumper with the chassis and designed to with¬ 
stand a pressure up to substantially 15,000 
pounds. Patent 1739930. Fred Ungar. 

Carrier— -For more or less fragile articles 
comprising a skeleton cage of circular outline 
with expansible gripping members forming the 
Walls of the cage, adapted for detachable clamp¬ 
ing engagement with the running board of an 
automobile. Patent 1740868. Earle F. Nusser. 

Jacking and Traversing Attachment for 
Motor Vehicles— Whereby the front end of a 
vehicle may be lifted, and by means of a tele¬ 
scoping section and fifth wheel, swung into 
parking line under its own power, the attach¬ 
ment is adapted for vehicles of standard con¬ 
struction. Patent 1740385. August W. Althoff. 

Collapsible Gocart— Having the appear¬ 
ance and shape of an ordinary suit case when 
folded, the wheels and other supporting mem¬ 
bers being readily movable to a point within 
the body so aa to be completely encloaed thereby 
for transportetion. Patent 1742137. Daniel 
J. de Gtaase. 
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It is our belief that the most important '"specifications” of 
the Cord front-drive are: Do you like its design? Does its 
comfort appeal to you? Does it do what you want a car to do better and 
easier? When a car, built by a reputable and experienced company, meets 
these three requirements, you can safely depend upon that company to ade¬ 
quately provide for all mechanical details—E. L. CORD * * * 
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I EABN with leaders... the world’s oldest flying organization... 

jiargestownersandoperatorsof airports.. .largest manufacturers 
of aircraft. These facts are of paramount importance when you plan 
your air career. Only Curtiss-Wright offers you this tremendous 
combination of experience and modem technical proficiency. Suc¬ 
cess is a matter of mastery, rather than mere ability to solo, mas 
is yours when you train with Curtiss-Wrighu 

The name Curtiss-Wright is world-famed—prominent in every 
ayiation discussion. The Curtiss-Wr^ht’^Tanager” recently won 
the Guggenheim Safe-Aircraft prize. The ‘^Mystery Ship” captured 
the Cleveland Air Race speea contest, est^lishing itself as the 
fastest commercial plane ever built. The Curtiss ’'Robin” holds the 
world*# endurance record. And a large percenta^ of the ships you 
see overhead are built and servicea by Curtiss^right. 

Fot^ Curtiss-Wright bases are located in strategic centers 
thr9a^li0iit the country. These fields, one of which is near you, 
ar^ nmonal universities of the air. Veteran pilots, chosen for their 
ability to impart their skill, are ready to teach you to fly. Under 
Curtisa-Wright you will leam, not only the handling of a ship 
through all maneuvers, but you will also have at hand additionid 
useful information as to how great flying fields are operated, how 
commercial transport is successfully carried on, how the various 
phases of the world of commercial and private flying reach their 
greatest success. 

When your training is completed at a Curtiss-Wright school, you 
will know that you are the kind of pilot that aviation needs today. 
You are more than that—you are trained to hold your own in the 
finest ffying company—take your place among the leaders—have 
the respect of the air-conscious world wherever you go. 

Learning to fly with Curtiss-Wright is not difiScult. You are 
given every consideration. Training is adapted to your tempera- 
chief aim being to make you a master of the air. Spring, 
summer imd fall, the finest training months, are just ahead. With¬ 
out ohh^ation, clip the coupon and mail it today. Do it now. 

CURTISS-WRIGHT FLYING SERVICE 
27 West 57lh Street, New York 
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“To save time is to lengthen life—” 


**Acceleration, rather than structural change, is the key to an 
understanding of our recent economic developments 

" —From the ekpokt of Presioeht Hoovee^e Committbi oh Rbciht Ecohomic Chahou 


T he plod of the ox-cart. The jog 
trot of the horse and buggy. 
The rush of the high-powered motor 
car. The zoom of the airplane. 
Acceleration. Faster speed all the 
time. 

Speed and more speed in pro¬ 
duction, transportation, communica¬ 
tion, and as a result, more wealth, 
more happiness, and yes, more 
leisure for us all. 

Scientific research has been the 

f >acemaker of this faster, yet more 
cisurely, existence. At a steadily 


increasing rate it is giving us hun¬ 
dreds of inventions and improve¬ 
ments which speed up work, save 
time and money, revolutionize life 
and labor in the modern age. 

Conceive how much time modem 
electric lighting has saved the 
American people—not to mention 
the billion dollars a year in lighting 
bills saved by the repeatedly im- 

f )roved cfBciency of the Mazda 
amp. Think of the extraordinary 
democratization of entertainment 
and education made possible by the 
radio tube! 


Both these benefits to the public 
owe much to the steady flow of 
discovery and invention from 
General Electric laboratories. So do 
the x-ray and cathode-ray tubes, the 
calorizing of steel, atomic-hydrogen 
welding, the generation of power 
for home and industry at steadily 
lower costs. 

The G-E monogram is a symbol 
of research. Every product bearing 
this monogram represents to-day 
and will represent to-morrow the 
highest standard of electrical 
correctness and dependability. 


JOIN us IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY EVEKXNO ON A NATION-WIDE N.B.C. NETWORK 

GENERAL# ELECTRIC 
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Our cover illustration this month, 
done in oils by Howard V. Brown, is a 
conservatively idealistic conception of 
future travel. The fast ocean liner, 
at “The Cross-roads of the Air,” 
salut^ its still faster competitor, the 
dirigible, as it speeds majostically 
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air craft indicate that this picture may 
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Amateur Telescope Making 

Because There’s a Thrill in It! 

W HAT man of scientific turn of mind has not dreamed of owning his own private astronomical 
observatory with a real telescope large enough to permit first-hand investigation of the 
wonders and glories now being revealed by the newer science of astronomy? It is no longer 
hard to make that dream come true. With the thoroughly practical, detailed instruction book 
“Amateur Telescope Making,” written by professional makers, the man of average handiness can 
make such an instrument, six to twelve inches in diameter, magnifying 50 to 500 or 600 diameters, 
at less than ten percent of retail cost. 

And the Proof of the Pudding 

is, that hundreds of Scientific American readers have already done it. Examining the skies at 
night with a telescope made with your own hands provides a thrill you cannot imagine. With 
“Amateur Telescope Making,” a ready prepared outfit of materials costing only a few dollars, 
and some unused corner, you are ready to begin at once with this all-absorbing hobby. 

$3.00 postpaid (Foreign $3.25) 

The Dardanelles Expedition 

By W. D. Puleston, Capt. U.S*N* 

T his second edition is an authoritative and impartial account of the Dardanelles Expedition 
that gives in proper perspective the political, naval, and military features of that ambitious 
ill-considered amphibious operation. 

It presents with blessed brevity and unusual clearness the essential parts of the campaign, 
accompanied with necessary comment to emphasize the significance of important events. While 
military students will find it accurate in the smallest details, general readers will be agreeably 
surprised at its easy style and non-technical language. Its appendix includes a bibliography 
of the campaign that will make a particular appeal to busy librarians. $8.00 postpaid 

Inventions and Patents 

By Milton Wright 

N O matter what your interest is, be it as the executive of a large corporation, a professional 
man, or any other kind of mechanically inclined person, if you want the fruit of your effort 
guarded beyond all peradventure of trouble, you should possess this book. It carries through 
all details from the inception of the idea and the choosing of a patent attorney, through the 
patent office to the ultimate manufacture or sales agreements. Just the points experience has 
shown must be most carefully watched. This small investment may save you thousands of 
times its cost. $2.65 postpaid, domestic 

The Fingerprint Instructor 

By Frederick Kuhne 

T here is no more important branch of criminal identification than the study and classification 
of fingerprints. Year by year the records are being extended and so important has it become 
that central bureaus for the filing and exchange of samples are now being organized, both state 
and federal. 

In clear and simple language the art is developed in this the most authoritative book of all, 
so that home study supplemented by work with experienced experts makes it possible for one 
to acquire a useful working knowledge. $3.15 postpaid, domestic 

Cyclopedia of Formulas 

By A. A. Hopkins 

“ A RECEIPT for every use” can be truly said of this incomparable collection of over 15,000 
l\ formulas. In the laboratory, the shop or the home, it is equally essential. Librarians 
tell us this book is consulted more than almost any other reference. It literally includes every¬ 
thing and should be in every individual library. $5.50 postpaid, domestic 
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Looking Ahead 
With the Editor 


Is There an Ether? 

T he concept of an ether (of physics) to explain how 
a body can act “where it is not,“ e.g. the earth’s 
gravitational action on the moon, dates from Newton. 
Why and what it is, many scientists have attempted to 
explain. Many people think the ether theory is no more, 
but in a coming aiticle, Dr. Heyl says he believes the 
20th Century has changed the form rather than the 
fmiction of the ether, and that we’ll always have it; 
he also reviews all the ramifications of the question. 

Super Magnetism 

T hirty thousand amperes for one hundredth of a 
second! It seems impossible to switch on and off so 
much current in so little time but it is being done in 
England in the research on super magnetic fields. The 
development of the intricate and almost infinitely exact 
equipment for this work makes a story that is informa¬ 
tive to scientists, professional and amateur, and sig¬ 
nificant to all. This article is now ready for release. 

The Aluminum Age 

A CHEMICAL curiosity at 545 dollars a pound . 

years ago, two dollars a pound in 1882, and now 
24 cents a pound—with a production of 225,000,000 
pounds in 1929 such is the history of aluminum. The 
universal use of this metal and its incomparable alloys 
lead some to predict that our era will later be called the 
“Aluminum Age.” The interesting history and wide 
use of aluminum will be discussed in an early issue. 

Aviation’s Future 

O UR present planes incorporate features that make 
for safe, dependable operation. What, then, does 
the future hold in store? Both the layman and the inr *. 
vestor in aviation stocks are anxious to know. Predic¬ 
tions will, of course, be vague but the author of a com¬ 
ing article looks for improvements and spectacular 
experiments in the next few years, and the settling of 
the aviation industry on a stable business basis this year. 

Interstate Rivalry on the Roads • 

A utomobiles necessitated the construction of 
L extensive highway systems. In the rush of build¬ 
ing good roads, however, little thought was given to 
roadside beauty. Local pride is now changing this 
and roads are being beautified by the planting of trees 
and fiowers. It is hoped, therefore, that our coming 
article on the subject will help to Inspire a rivalry be¬ 
tween states in this matter of making roads attractive. 

Every Issue FuUy Illustrated 

Men Off read. WheS 

^ easier rood to distinction could there be than read¬ 
ing the Scientific i^iEEiCAN—af/onr doltare a yeort 


Among Our 

Contributors 


Clarence M. Young 

H aving received his 
law degree at Y ale, 
Mr. Young entered the 
Army Air Service when 
the United States de¬ 
clared war, and served 
18 months overseas. He 
was shot down by anti¬ 
aircraft guns and taken 
prisoner. In 1926, he 
was appointed Chief of the Air Regulations 
Division of the Aeronautics Branch, De¬ 
partment of Commerce. He was promoted 
to the post of Director of Aeronautics and 
later was appointed by the President as 
Assistant Secretary of Commerce for Aero¬ 
nautics. Mr, Young is a colonel in the Air 
Corps Reserve, an active pilot, and, when 
possible, flies his plane on official business. 

W. D. Puleston 

T here are few men in the naval service 
today who have so complete a grasp of 
naval questions as Captain Puleston. A grad¬ 
uate of the Naval Academy, the Naval War 
College, and the Army War College, he 
served 17 years at sea, also on the Naval 
War College staff, and published the authori¬ 
tative study: “The Dardanelles Expedition.” 

P. G. Johnson 

U PON graduating 
from the Univer¬ 
sity of Washington, Mr. 

Johnson entered the Boe¬ 
ing Airplane Company, 
then a small organiza¬ 
tion, as a draftsman. He 
advanced to the posi¬ 
tions of Production Man¬ 
ager, Superintendent and 
Secretary, Vice President and General 
Manager, and finally to I’resident and Gen¬ 
eral Manager. Mr. Johnson is also a vice 
president of the United Aircraft and Trans¬ 
port Corporation of New York, a holding 
company which has 13 subsidiaries, includ¬ 
ing the Boeing aeronautical enterprises. 

William H. Crew 

L ike the great physicist about whom he 
j writes a splendid appreciation begin¬ 
ning on page 376, Dr. Crew is a graduate of 
the United States Naval Academy, later 
receiving his doctorate at Johns Hopkins. 
Since 1925, he has been Assistant Physi¬ 
cist at the Naval Research Laboratories. 
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Unitad States Steel Corporation cntcri 
Lot Angeles County in 1929. 
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The Willard Storage Battery new lac* 
tory to serve the Western States. 


O FFERS to manufacturers a local market 
of 2,500,000» of the same metro¬ 
politan character as Chicago and New 
York,—*a large central city surrounded 
by smaller communities,—with ade¬ 
quate space for economic, well balanced 
growth: 

—With highest income, savings deposits, purchase 
ing power and automobile ownership per capita in 
the United States. 

—With quick and economical transportationby mo¬ 
tor truck, rail and airplane lines to nearby markets 
which comprise 40 per cent of the population of the 
Coast States,and 173 steamship companies to and from 
Los Angeles Harbor in foreign and domestic trade; 

—With more local, basic raw materials of 
industry than any Coast community, and A ^ 
imports at low cost; IT 

—With the only local supplies ofpetroleum and 


natural gas among cities of the coast, abundant cheap 
water and electric power; 

—With unsurpassed labor supply and eihciency, 
working under ideal climatic and living conditions; 

—With a present manufactured output exceeding a 
hillton dollars arinually, and $33,000,000 invested in 
new factories Stud expansions last year, at lowest 
costs of building and maintenance; 

—With a program of general development in 1930 
of $400,000,000— 

The Eastern manufacturer finds here the 
dominant industrial and distribution cen¬ 
ter and most marked progress in the West, 
with the highest average of advantages for 
the location of his Pacific Coast factory. 

Detailed information for any specific industry will 
be cheerfully furnished free of cost or ob- 
y ligation. 

Industrial Department 

^7 Los Anselts Chamber of Commerce 


Th« Cofitlficfital Can Coiporation'i new 
factory terves the Pacific Souihwcit. 


INDUSTRIAL LOS ANGELES COUNTY 




Walter Franklin Prince 


ELIMINATING entirely all the vast 
welter of unrelated “occult” hocus- 
pocus with which the name of genuine 
psychic research unfortunately has been 
linked by the muddled fraction of the public, 
Dr. Walter Franklin Prince. Research Officer 
of the Boston Society for Psychic Research, 
is a leader in the attempt to investigate 
without prejudice or preconception certain 
unexplained happenings which have the ap¬ 
pearance of being psychic. * Most men of 
science have chosen other fields—physici, 
chemistry and so on--for investigation be¬ 
cause it is less difficult in these to obtain un¬ 
equivocal findings, while valid research in 
psychic phenomena from first to last has 


been carried on among a host of besetting 
difficulties. Despite adverse judgments from 
many of the uncritical who have little or no 
idea of the rigorous discipline of the scien¬ 
tific method, or of what science means by a 
*‘proof,” Dr. Prince has hewn to the line in 
his work. He has now been honored signally 
by election as President of the Society for 
Psychical Research (London) and will sail 
shortly to deliver his Presidential Address. 
The chair of the British organization pre¬ 
viously has been occupied by many famous 
men —Sidgwick the sceptic, William James of 
Harvard, Crookes the physicist, Bergson, 
and others. For several years Dr. Prince has 
been a Corresponding Editor of this journal. 
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Admiral Byrd^s Antarctic Expedition Its Accomplishments 

T he Byrd Expedition to Antarctica, recently con- Mountains, Marie Byrd Land, Charles Bob M^n- 
cluded, explored and observed the shaded territory, tains, a new mountain range on the polar tught, earn er 
Black inset at right shows the same area superimposed Inlet, and a vast coastal range. The geologica p y 
on a map of the United States. Besides flying to the gathered much scientific data and ® 

South Pole, the Expedition discovered: Rockefeller supposed Carmen Land from the map of Antarctica. 
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Where Theory Ends and Practice Begins 


What Is a Good Flying School? 

The Department of Commerce Has Worked Out Regulations for 
Rating Aviation Schools and Has Approved Many 

By CLARENCE M. YOUNG* 

Aaaiafmnt Secretary of Commerce tor Aeronautica 


W HEN, on February 28,1929, 
the President approved the 
Bingham amendment to the 
Air Commerce Act of 1926, 
authorizing the Secretary of Commerce 
to provide for the examination and 
rating of civilian flying schools, upon 
their voluntary application, as to the 
adequacy of the course of instruction, 
the suitability and airworthiness of the 
equipment and the competency of the 
instructors, an important obstacle- - 
the lack of a unified, government- 
approved system of flight training - 
was removed from the path of the 
development of civil aeronautics in the 
United States. 

P RIOR to the approval of the Bing¬ 
ham amendment. Congress had 
authorized the Aeronautics Branch of 
the Department of Commerce to 
examine and license airplanes, pilots, 
and mechanics; examine and test 
ehgines and propellers; examine and 
approve airplanes as to airworthiness 
for manufacture under the Depart¬ 
ments approved type certificate; to 
establish and chart airways, properly 
lighted and equipped with other aids 
to air navigation—in fact every pro¬ 
vision had been made for the Govcrn- 

*See '‘Anw Our Contributor^/' page 341 


P ARENTS ask, “Where shall 
we send our boy for his avia¬ 
tion training? Claims of various 
schools are puzzling, and we 
know that the promises of some 
are misleading, even fraudulent. 
How, then, are we to decide 
Colonel Young has answered 
these questions by a concise and 
direct explanation of what con¬ 
stitutes a high-rating air school. 
Information on those that have 
been rated by the Department of 
Commerce-—at the request of the 
schools— is obtainable from the 
Department. The intelligent 
parent will “rate” others by a 
careful consideration of equip¬ 
ment, plan ol operation, and 
honesty of purpose in compari¬ 
son with the ideal school system 
described by Colonel Young.— 
The Editor, 


menUs assistance to the development 
of aeronautics and the protection of the 
public except in the case of the young 
man or woman who desired to become 
a pilot and make aeronautics a career 
or an avocation. 

Up until the time authority was 
extended the Department of Com¬ 
merce to examine and rate flying 
schools upon their own application, the 
Aeronautics Branch was deluged con¬ 


stantly with requests for information 
as to reliability, adequacy, and suit¬ 
ability of this and that commercial 
flying school. It was impossible for 
official replies to be given because of the 
absence of a known method under 
which some or all of the schools were 
operating. Consequently, the aspiring 
pilot was forced to choose for himself; 
sometimes he made a good choice and 
sometimes he did not. 

The various schools and individuals 
giving courses in flying naturally 
adopted a method which, in their 
opinion, was the best; and often the 
course of one school embodied direct 
contrasts in theory and fact to the 
course of another, although both were 
intended to produce the same results. 
The beginner naturally was quite be¬ 
wildered. Such a widespread condition 
could not help working a hardship on 
those upon whom we will rely in the 
future to contribute actively to the 
advancement and development of civil 
aeronautics in the United States. 

O NCE the authority to examine 
flying schools was received, and 
facilities to handle this increased 
activity became available, we under¬ 
took the preparation of a supplement to 
the Air Commerce Regulations dealing 
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HIS FIRST SOLO 


Final instructions before the student takes off on 
his first solo: “Remember, don’t get rattled” 


entirely with the requirements to be 
met by the schools applying for an 
Approved School Certificate. This 
school supplement was prepared in co¬ 
operation with the schools themselves. 

The first step in the preparation of 
the School Supplement to the Air 
Commerce Regulations, as it is known, 
was to classify the schools. Those 
giving instruction in flying are classed 
as flying schools, ground schools, or 
ground and flying schools. The ap¬ 
proved flying schools are rated as 
follows: private pilot's flying school, 
limited commercial pilot's flying school, 
and transport pilot's flying school. 
Approved ground schools are rated as: 
private pilot's ground school, limited 
commercial pilot's ground school, and 
transport pilot’s ground school, if 
operated in conjunction with an ap¬ 
proved flying school. 

Thus in the beginning the schools 
were classified according to their fa¬ 
cilities and qualifications, so that no 
institution bearing the Department's 
approval would attempt to conduct a 
course in a subject for which it had 
not received a rating. 

"suitability and airworthiness 
X of the equipment'' of a school apply¬ 
ing for an approved certificate were 
defined in the regulations as follows: 

All planes used for flight instruction 
in an approved school shall be planes 
licensed by the Department of Com¬ 
merce for that purpose. 

The minimum-sized field shall be one 
having at least 2000 feet of effective 
landing space in all directions, with 
clear approaches; or it shall have 
landing strips not less than 500 feet 
wide, permitting landing in at least 
eight directions at all times, the landing 
strips not to cross or converge at angles 


less than 40 degrees nor any one 
of the landing strips to be less 
than 2000 feet in effective length 
with clear approaches; or it shall 
have two landing strips, one 
aligned with the general direc¬ 
tion of the prevailing wind, 
permitting at least four-way 
landing at all times and having 
clear aj^tbaches, the landing 
strips to'be at least 500 feet wide 
and not less than 8000 feet in 
effective length and not to cross 
or converge at an angle of leas 
than 60 degrees. The dimensions 
of the effective landing area and 
the effective lengths of the 
landing strips shall be increased 
at altitudes above 1000 feet, in 
accordance with accepted prac¬ 
tice. 

There shall be hangar space 
sufficient to house all airplanes 
used for instruction purposes 
and sufficient equipment and 
personnel to maintain such air¬ 
planes in an airworthy condition 
as required by the Air Com¬ 
merce Regulations. 

The total number of planes engaged 
in actual instruction from a given field 
shall not exceed 10 planes per hundred 
acres at any one time. The entire field 
should be available for take-offs and 
landings. Operations shall be limited 
solely to instruction during instruction 
periods where runways only are availa¬ 
ble. 

Not more than 15 students shall be 
enrolled in flying courses for each air¬ 
plane normally available for flying- 
instruction purposes. 

Schools approved for ground in¬ 


struction shall be equipped with ene 
classroom for each hundred studmts 
enrolled, capable of seating 20 students. 
The classroom shall be furnished with 
suitable classroom equipment and 
facilities. Where the ground school is 
not under the management of, or 
connected with the flying school, it 
shall have at least three types of 
aviation motors in current use and 
three types of modern airplanes for 
demonstration and practical experience 
purposes. 

The "competency of the instructors" 
was set forth in the following provi¬ 
sions: 

A ll flying instructors shall hold a 
I rating from the Department of 
Commerce as flying instructors before 
being permitted to give instruction in 
approved schools. 

A flying instructor's rating will run 
concurrently with his transport pilot's 
license and may be renewed semi¬ 
annually upon satisfactory evidence 
that he has served as a flying instructor 
in an approved school for not less than 
50 hours in dual instruction during the 
preceding six months. 

No flying instructor shall be allowed 
to exceed six hours of dual instruction 
in any one day, nor shall he give flying 
instruction more than six days per 
week. The school shall be responsible 
that the efficiency of the instructors is 
not impaired by continued dual instruc¬ 
tion at or near the maximum daily 
allowable time. 

All ground instructors, before being 
permitted to give instruction in ap¬ 
proved ground schools, shall hold 
ratings from the Department of Com- 
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Pursuant to the authority of Sec. 3^D of the Mr Comnusrce Act of 1926, as amended 
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■Y OIWCTION OF THE SECReTARY. 


JRdLUJtttU. 




INDEX TO A SGHOOL^S CHARACTER 


oung prepared this sample Approved Sehooi OertifiMite 
has heea ratedby the Department of Commerce may be identmed. 


Colonel You 


icate to show how a iwhool that 
It is nine by twelve Ipches. 










my 1930 . 


SCIENTIFIC AMERICAN 


347 



FLYING INSTRUCTOR AND STUDENT 

Sev«»ral planes, each with an instructor and a student, ready to take off on practice flights. 
In the air the instructor communirates with the student by moans of the system shown 


merce as ground instructors. Ground 
instructors* ratings may be issued to 
those qualified to instruct in one or 
more ground-school subjects after suc¬ 
cessfully accomplishing examinations 
in such subjects prescribed by the 
Department of Commerce. 

The minimum standards as to 
adequacy of the course of instruction 
are: When a student applies for license 
as a graduate of an approved school, 
such graduate may be privileged to 
count a portion of his dual and check 
time toward the solo-flying experience 
required for the Department of Com¬ 
merce license, subject to the restric¬ 
tions set forth in the regulations, 
provided he applies for license within 
10 days from the date of graduation. 

T he entire course, both ground and 
flight, shall be completed within 
a minimum length of time, the 
maximum allowable being four months 
for private school, six months for 
limited commercial school, and 18 
months for transport school. There 
shall be a regularity of procedure of 
instruction, both ground and flight. 

The school shall keep an adequate 
individual record of each student which 
shall include a chronological log of all 
instruction, both ground and flight, 
the entire record to be certified to by 
an authorized official of the school. 

Upon completion of the course in 
each ground-school subject the student 
shall be given an examination on the 
subject matter covered, and all grades 
attained in all examinations shall be 
made a part of the student’s individual 
record. 

A complete outline of all flying- 
school and ground courses shall be 
submitted to and approved by the 
Department of Commerce. A monthly 
report shall be submitted to the De¬ 


partment of Commerce by the school 
showing the total number of students 
enrolled, with a chronological log of all 
instruction given each student in both 
flying and ground courses; the names 
of all graduates; the names of all 
students dropped from enrollment, 
with the reason therefor. 

The school shall maintain a standard 
of ground and flying instruction to 
assure that nine out of 10 graduates 
who apply for license satisfactorily 
pass the Department of Commerce 
tests; and shall maintain sufficient 
personnel and equipment to assure that 
the student will complete the course 
within the prescribed time limit. It 
shall maintain such standards that 
6G 2/3 percent of the students accepted 
for instruction are graduated from the 
course for w^hich they have 
enrolled, exclusive of re¬ 
moval for due cause prior 
to completion of the course. 

An appro\ed school will 
be privileged to give refresh¬ 
er courses in both flight and 
ground subjects for the 
purpose of qualifying pilots 
who already have had the 
necessary total flying time 
for the grade of license for 
which they intend to apply. 
Such pilots shall be subject 
to the same guaranty to the 
Department of Commerce 
as has already been outlined. 
All dual instruction shall 
be arotind the airport area, 
and no cross-country shall 
be counted as dual. Every 
student must be given in¬ 
struction in the recovery 
from stalls and spins prior 
to hfe first solo. In a private 
pilot's flying school, the 
school shall give the student 


a minimum of 18 hours total flying 
time, of which 10 hours shall be dual 
and eight hours solo. In a limited 
commercial pilot*8 flying school, the 
school shall give the student a mini¬ 
mum of 50 hours total flying time, of 
which not less than 15 hours nor more 
than 25 hours shall be dual and check 
time, and as such, be counted toward 
the solo-flying experience required for 
limited commercial license. 

Each graduate of a private pilot's or 
limited commercial pilot's flying school 
shall have a minimum of two hours solo 
experience in flying each of two 
distinct types of planes other than 
those used for primary dual instruction, 
one of which shall be a cabin type. In 
a transport pilot's flying school, the 
school shall give the student a minimum 
of 200 hours total flying time, of which 
not less than 35 hours nor more than 
50 hours shall be dual and check time 
and, as such, be counted toward the 
solo-flying experience required for 
transport pilot’s license. 

E ach graduate of a transport pilot’s 
flying school shall have a minimum 
of 10 hours solo experience in flying 
each of two distinct types other than 
those used for primary dual instruction. 
He shall also have 10 hours solo on at 
least one type of cabin plane which 
shall be not less than a four-place type 
and which shall be loaded to normal 
capacity during these prescribed flights. 
He shall also have 10 hours solo ex¬ 
perience in night flying. 

Tlie minimum required subjects and 
division of time in a private pilot's 
ground school are: Air Commerce 
Regulations, five hours; aviation en¬ 
gines (including principles of internal 
combustion, carburetion, cooling, lubri- 
^tion, and ignition), 10 hours; air¬ 
planes (including history of aviation, 
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PRACTICE 

Part of the work of the ground school course in aviation consists in obtaining practical 
experience in the construction of a plane. Students are here shown assembling a monoplane 


theory of flight, nomenclature, con¬ 
struction, rigging, maintenance, and 
repair), 10 hours. 

Minimum required subjects and 
division of time in a limited commer¬ 
cial pilot’s ground school are: Air 
Commerce Regulations, five hours; 
aviation engines (including principles 
of internal combustion, lubrication and 
cooling, carburetion, ignition, con¬ 
struction, various types, inspection, 
maintenance, and repair), 15 hours; 
airplanes (including history of aviation, 
theory of flight, nomenclature, aero¬ 
dynamics, construction, rigging, various 
types, inspection, maintenance, and 
repair), 15 hours; aerial navigation and 
meteorology, 15 hours; five hours of 
each of the above required 15 hours 
on airplanes and on engines may be 
shop practice on the basis of three 
hours shop practice equivalent to one 
hour of classroom instruction. Shop 
practice shall be under the direct 
super\ision of the ground instructor. 

T he minimum required subjects 
and division of time in a trans¬ 
port pilot’s ground school are: 

Air Commerce Regulations, five 
hours; engines (including principles 
of internal combustion, carburetion, 
ignition, lubrication, cooling, aviation 
types, construction, inspection, mainte¬ 
nance, and repair) 25 hours; airplanes 
(including history of aviation, theory of 
ffight, nomenclature, aerodynamics, 
construction, rigging, various types, 
inspection, maintenance, and repair), 
30 hours; meteorology, 15 hours; air¬ 
craft instruments, radio and its use in 
aeronautics, the parachute, its care 
and use, 10 hours; and aerial naviga- 
tioi), 15 hours. Ten hours of the above 
required 25 hours on engines and 10 
hours on the above required 30 hours 
on airplanes may be shop practice, on 
the basis of three hours shop practice 
equivalent to one hour of classroom 
instruction. Shop practice shall be 
under the direct supervision of a proper- 
ly licensed ground instructor. 


Any individual, partnership, or cor¬ 
poration engaged in giving instruction 
in fl 3 dng either as a ground school or as 
a flying school or a combination of 
both, may apply for an Approved School 
Certificate qpon a regular form provided 
by the Aeronautics Branch. This form, 
when properly filled out, enables us to 
determine whether or not the applicant 
has facilities sufficient to meet the 
standard of minimum requirements. 
If he has not, he is so informed. 

T he inspector who rendered a 
favorable report on the applica¬ 
tion for an approved school by no 
means has finished his work with 
respect to that particular school. From 
time to time he will drop in unan¬ 
nounced on that and other institutions 
previously approved and make an 
inspection of the entire school to see 
that there have been no changes in the 
equipment, facilities, and conduct of 
the courses that will affect the standard 
of minimum requirements. Should he 
find a direct violation of the School 
Supplement of the Air Commerce 


Regulations, the evidence he produces 
would be grounds for suspension or 
revocation of the certificate. 

Schools holding the Approved School 
Certificate are permitted to advertise 
their designations and ratings and 
thereby they obtain a decided ad¬ 
vantage over competitors who have not 
applied for the Department’s approval. 
The approved schools likewise are 
regarded by the general public as 
institutions worthy of patronage. For 
the first time since the Aeronautics 
Branch was established, we are in a 
position to answer inquiries as to 
adequate flying schools by forwarding 
the latest list of approved schools which 
speaks for itself and needs no inter¬ 
pretation or elaboration. 

I NADEQUATE instruction has re¬ 
sulted in a large number of accidents 
which otherwise would have been avoid¬ 
ed had there been a definite and thor¬ 
ough standard of instruction followed. 
Our accident statistics show the human 
element in flying is credited with the 
majority of the causes of aircraft 
accidents, and one of the prime factors 
in the personnel question is proper and 
thorough instruction, as “errors of 
judgment” and “poor technique” lead 
in percentages of causes. 

The approved schools are being 
looked to by the people of the country 
to graduate competent airmen and 
imbue them with sufficient knowledge 
of the subject to the end that they 
may always be able to protect them¬ 
selves and others for whose lives they 
may be responsible, from accidente 
and mishaps that have resulted in the 
past from improper instruction and 
guidance. The Aeronautics Branch of 
the Department of Commerce, fully 
aware of its important obligation, is 
making every effort to see that the 
standard of minimum requirements 
in the approved schools is being 
followed ^constantly and consistently. 
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OUR POINT OF VIEW 


Air Rights 

HERE have been many complaints 
against the flight of airplanes over 
private property and, in some sections, 
there has hein agitation for state con¬ 
trol of air routes to keep planes away 
from congested areas where a crash 
might endanger persons or their 
property or where their noise excites 
nervous people. 

Even the most casual glance at flight 
regulations will bring the realization 
that here is a fertile legislative field 
that has scarcely been touched. Most 
cities have ordinances denying planes 
the right to fly below certain minimum 
altitudes and the Department of Com¬ 
merce has made other stringent flight 
regulations but as yet there are alto¬ 
gether too few laws to exert a restrain¬ 
ing influence on inconsiderate or fool¬ 
hardy fliers. If laws are inadequate, 
however, it should be remembered that 
the industry is young and must feel 
its way carefully; regulatory measures 
will be taken as they become necessary. 

The government recognizes air trans¬ 
portation and, by non-interference, 
implies that the flight of a plane over 
“posted land” does not constitute 
trespass. But the necessarily low 
altitude of take-olT and landing may 
force, sooner or later, regulations as 
to the size of the airport or may 
authorize the acquisition of rights of 
way by the power of eminent domain. 
Complainants against the possible 
danger or annoyance of planes flying 
over privately owned land have at 
present only the weapon of city low- 
altitude ordinances, for the old theory 
that the property owner’s rights ex¬ 
tend to the skies has no basis in fact. 
When this theory was acceptable, no 
one had use for the air above building 
height. The rapidly growing air 
commerce of today, however, gives the 
question a different aspect. 

Calendar Reform 

HE Council and Executive Com¬ 
mittee of the American Association 
for the Advancement of Science, 
speaking officially for the 18,000 mem¬ 
bers of that great association which 
includes the entire personnel of Ameri¬ 
can science, has again gone on record 
as favoring calendar reform. At the 
last annual meeting the following ac¬ 
tion was'taken: 

, **tie8olHd^ that the American Asso- 
cbtion for the Advan<iement of Sci- 
ei^e approves of any alteration in the 
ci^endar that would adjust it to modern 
cdhdltions for scientific work and that 
the Association would welcome in this 
connection co-operation with other 


bodies such as the committees of the 
League of Nations that are concerned 
with this subject, and. 

Whereas, The Council is convinced 
that calendar simplification should be 
internationally adopted for the bene¬ 
fit not only of scientific work, but also 


Under the Mediterranean 

A n undersea railway tunnel, the 
»conception of which, at first 
thought, seems to savor of the 
imagination of a Jules Verne, 
has been proposed by Spanish 
engineers and already prelimi¬ 
nary steps have been taken look¬ 
ing to its ultimate construction. 
It would pass from Spain under 
the sea to the land of Spain's 
traditional enemies, the Moors. 
It would be 20 miles long—the 
world’s longest—and 1500 feet 
below sea level at its deepest 
point. 

Offhand, the economic value 
of this tremendous undertaking 
may be questioned. It may seem 
like more or less of a local af- 
faitj a connecting link between 
Spain and her north African in¬ 
terests. To realize its full sig¬ 
nificance, one must consider the 
vast commerce that is carried on 
between the African west coast 
and all of Europe. The products 
of the Belgian Congo, Liberia, 
Sierra Leone, the Gold Coast, 
the Ivory Coast, to say nothing 
of immense French and British 
possessions farther south, to the 
east, and closer to Europe on 
the Mediterranean—all with vast 
natural resources in minerals 
and products of tropical jungles 
and plantations—are rapidly as¬ 
suming a very important place 
in the world’s commodity mar¬ 
kets. With a rail link directly 
through to Europe, it is certain 
that the future growth of west¬ 
ern Africa would be phenomenal. 
And although the tunnel under 
the strait is as yet onlv in the 
projected stage, it is possible 
that within a decade or so a 
cargo of freight may be loaded 
on a train at Capetown and be 
discharged in Madrid, Paris, 
Brussels, or Berlin. 


of commerce and of the peoples of the 
earth in their daily lives, and like¬ 
wise for the promotion of international 
and national understanding; therefore, 
be it 

Resolved, That the Council advo¬ 
cates calendar simplification for inter¬ 
national adoption as soon as may be 
practicable, and the calling of an in¬ 
ternational conference to report upon 
the best method, agreeable to all 
nations conceited, that will remove 
the serious defects of the present 
calendar; and favors a revision of the 


calendar such that the year will con¬ 
sist of 13 months of 28 days each and 
and extra day of non-week-day 
name, with an additional midyear 
leap day in leap years.” 

An editorial expression of opinion 
on the part of the Scientific Ameri¬ 
can, regarding calendar reform, will 
be short: we favor it, though not 
necessarily in the above manner! 

France and the Naval Conference 

T he Conference has encountered 
only the expected obstacles but 
they offer more difficulty than at first 
appeared. In addition, the overthrow 
of Tardieu’s cabinet provided an un¬ 
expected delay of three weeks and 
pointedly reminds the Conference of 
Mr. Macdonald’s tenuous hold on the 
British Premiership. The domestic 
affairs of Great Britian, France, and 
even Japan are having a powerful, and 
may later have a decisive, influence on 
the outcome of the parley. 

It is commonly reported in England 
that the Conservatives and Liberals 
will allow Mr. MacDonald to remain 
in office only long enough to convince 
independent British voters that the 
Labor Party’s program will not solve 
the problem of British unemploy¬ 
ment. In the last test vote in the 
House of Commons on one feature of 
this program, the Government was 
supported by a bare majority of 
eight. The necessary votes were 
furnished by Liberals who, anxious 
to prevent the premature fall of the 
Cabinet and the failure of Mac¬ 
Donald’s naval disarmament program, 
supported domestic legislation they 
scarcely approved, 

Tardieu’s overthrow and rapid re¬ 
turn have probably stiffened his 
attitude towards the Conference and it 
is now believed he will not reduce 
France’s claims for more tonnage un¬ 
less he is given some guarantee re¬ 
garding the French position in the 
Mediterranean. Majority British opin¬ 
ion is against such guarantees and in¬ 
formed commentators point out that a 
similar agreement with France in 1907 
guaranteeing French colonies and 
Atlantic Coasts from the German fleet, 
in exchange for protection of British 
interests in the Mediterranean by the 
French fleet, was the first of a series of 
steps that eventually involved Britain 
imthe costly World War. This section 
of British opinion is firmly determined 
to entangle itself no further with Con¬ 
tinental Europe. If this determina¬ 
tion involves the failure of the Con¬ 
ference, they are prepared to accept 
the consequences and to resume their 
(Please turn to page 402) 
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Revising Our Air and Our Water 


A Piece of Research in Pure Science Provides an Unexpected 
By-product, Qiving Atmospheric Oxygen an Isotope 

By HENRY NORRIS RUSSELL, PH. D. 

Chairman of tha Da par tenant of Astronomy and Director of the Obaarvatory at Princeton Univaraitv 
Research Asaootate of the Mount WtUon Obaarvatory of the CarnaAia Institution of Washington 


T he radiations which the hu¬ 
man eye can see have of course 
been thoroughly studied. The 
shorter ultra-violet waves have 
been photographed to the limit which 
the opacity of the earth's atmosphere 
sets inexorably. But the long waves 
of the infra-red until very recently have 
been detected only by the heating 
effects which they produce, (see upper 
illustration, opposite page) and this is 
a relatively insensitive method which 
no one would think of using for radia¬ 
tions which could be seen or photo¬ 
graphed. 

For years, therefore, astronomers 
have dreamed of plates which would 
be sensitive not only to red light but 
to the slower vibrations which the 
eye can not see. It has long been 
known that plates bathed in solutions 
of certain dyes become sensitive to the 
yellow and red, and these can now be 
bought anywhere. But to find dyes 
which would extend the sensitiveness 
still farther is a difficult thing to do 
and, moreover, a very expensive one 
requiring the work of many trained 
investigators. A few years ago the 
search seemed at a standstill, for all 
the money which was available to 
follow up a problem of purely ab¬ 
stract scientific interest had been 
exhausted. Relief came from an unex¬ 
pected quarter. 

O RDINARY blue sky reflects a 
great deal of the shorter waves of 
sunlight but very little of the long 
waves. So if a landscape photograph 
is taken through a screen which trans¬ 
mits only deep red and infra-red light 
the sky looks black on it. With the 
plates then available this demanded an 
exposure of minutes which, for a scien¬ 
tific curiosity, was all very well. Mean¬ 
while, however, the moving picture 
producers had struggled with the prob¬ 
lems presented by night scenes in their 
plays and succeeded by the use of 
powerful floodlights, which were natur¬ 
ally expensive. The infra-red land¬ 
scapes showed just the combina¬ 
tion of dark sky and brightly lighted 
foreground which they wanted but the 
exposures were far too long. An emis¬ 
sion highly sensitive to the infra-red 
thus changed from the dream of the 
pure scientist to a requisite of a great 
industry. This justified the cost of 
further investigatioh and a new dye, 
''neocyanine," was discovered by the 
chemists of the Eastman Kodak Com¬ 


pany, which makes it possible for the 
producers to photograph their “night 
scenes*' in broad daylight. 

The light which is most potent in 
producing these pictures is not really 
“invisible" but lies close to the limit 
of the visible spectrum at which the 
human eye, having already sunk to 
something like a thousandth part of 
its sensitiveness for the more familiar 
yellow and green rays, gives up the 
struggle to see further. The new 
plates are at their best here, and their 
range extends far out toward* the 
longer waves, though with gradually 
decreasing sensitiveness. With the aid 
of these new neocyanine plates Dr. 
Harold D. Babcock at Mount Wilson 
Observatory photographed the solar 



A REMARKABLE PHOTOGRAPH 


Taken in total darkness by Babcock, by 
means of infra-red (heat) radiation from 
three common 600-watt electric heaters 
under-excited so that* they were invisible 
even to the dark-adapted ^e. Exposure 
48 hotirs with F/2 lens. The “secret" is 
the new neoeyanine sensitized plate 

spectrum to about 11,500 Angstrom 
units, some 2000 Angstrom units far¬ 
ther than the limit of previous Imowl- 
edge, and has measured many hun¬ 
dreds of lines in the new region (see cut). 

It was by no means easy work. The 
chief trouble came from scattered light. 
Even in the best spectroscope a small 
amount of light is reflected from the 
surfaces of the lenses and the prisms 
(or the grating) and, after various 
vicissitudes, is distributed broadcast in 
the field of view. In ordinary work 
this produces % faintly luminous back¬ 
ground which does no harm at all. 
But in the present case the plates were 
hundreds of times as sensitive to the 
ordinary red rays and even to those 
just beyond the limit of the eye as 
they were to the long waves which 
were to be studied, and if indeed even 
a very small part of the former rays 


were scattered the plates became 
fogged. It was necessary to find some 
screen to place in the path of the rays 
just outside the spectroscope which 
would cut out entirely the red and near 
infra-red while transmitting the longer 
waves. After many tribulations this 
problem was solved and step by step 
a new region half as long as the visible 
spectrum was added to the field of 
precise astrophysical knowledge. 

After the hundreds of lines have 
been accurately measured, new prob¬ 
lems arise. Some of them are pro¬ 
duced in the absorption of light by the 
hot gases of the sun's atmosphere, 
others by the cold gases of the earth's. 
To distinguish between these an old 
but very pretty device may be em¬ 
ployed. Photograph on the same 
plate in parallel strips the spectrum of 
the eastern and western limbs of the 
sun. The first is coming toward us, 
the second receding, and in conse¬ 
quence all the solar lines are slightly 
shifted toward the violet and the red, 
respectively. The lines produced in 
the earth's atmosphere are of course 
unaffected and may thus be distin¬ 
guished with certainty. 

T he next task is to find what sub¬ 
stances produce the lines and this 
will take some time, for the spectra of 
even the more familiar elements have 
not yet been photographed in this new 
region. A few strong lines which had 
been detected in the laboratory by 
means of hpat measuring devices 
already have been identified. 

Nearer the visible spectrum where 
laboratory comparisons were available 
many interesting things have already 
l^n found. For example, a group of 
lines belonging to carbon (see spectro¬ 
gram) and two fainter lines of sulfur 
have been identified beyond the limit 
of the visible red. The first of these 
f^iliar elements previously had been 
obtected in the sun only by means of 
ite compounds (though some very faint 
lines of the element itself have since 
been recognized in the green). As for 
sulfur, the new plates provide the only 
proof we have of its preseiioe tfae sun. 

But discoveries have not con¬ 
fined to the sun. The most remarkable 
one has been made on our earth, or 
rather in its atmosphere. It is of 
interest primarily to the chemist and 
yet it has been made by the very 
methods which the astronomer em¬ 
ploys in analysing the son. In the 
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red end of the solar spectrum there 
are two strong bands composed of 
closely grouped pairs of lines which 
were recognized in the very dawn of 
spectroscopy by Fraunhofer, who gave 
them the letters A and B. These are 
due to oxygen—not to hot atoms of 
the element in the sun’s atmosphere 
but to cold molecules in the earth’s. 
This has long been known but it is 
only within the last few years that the 
theory of such banded spectra has 
gone far enough to let us understand 
what the molecules were doing. 

A molecule composed of two atoms 
can act in a much more complicated 
way than a single atom—not only can 
an electron ''jump” from one state to 
another but the two atoms may vi¬ 
brate, changing their distance from one 
another, and the molecule as a whole 
may rotate. Both the vibration and 
rotation are quantized and may change 
from one state to another by jumps, 
and each set of jumps gives a different 
line in the spectrum. Different changes 
in the vibratory motion of the oxygen 
atoms, for example, give rise to the 
A band in the deep red, the weaker 
B band in the red, and the fainter 
bands in the orange and green, while 
different changes in the rotation of the 
molecules give the separate lines in 
each of the bands. This sounds com¬ 
plicated, but so are the spectra! The 
complications, however, open the way 
to find things that would otherwise be 
quite out of reach. 

I T is a familiar enough fact nowaday 
that many—indeed most— of the 
chemical elements are really mixtures 
of different kinds of atoms called 
isotopes. The isotopes of any given 
element are exactly alike in their 
chemical properties but different in 
weight. Thus, for example, there are 
two kinds of chlorine of atomic weights 
35 and 37, the observed value 35.46 
being an average for the two which are 
present in unequal proportions. 

Aston, with his ingenious ‘'mass-spec¬ 
trograph,” has with great skill iden¬ 
tified the isotopes of a great number 
of elements and determined their 
atomic wights. Is there any per¬ 
ceptible difference between the spectra 
of two isotopic atoms— for example, 
the two kinds of chlorine? When we 
have to deal with the spectra of free 
atoms the differences are of extraor¬ 
dinary minuteness—just perceptible in 


one or two cases with the most power¬ 
ful apparatus, but practically negligi¬ 
ble. This means that the energy 
involved in jumps of the electrons 
within an atom depends almost wholly 
on their own arrangement and hardly 
at all on th^ mass of the heavy nucleus 
at the atom’s center. 

But when two atoms are united in a 



OLD TYPE OF RECORD 


Not a spectrogram but a l)ologram of a 
portion of the infra-red Bolar speotrum, 
made with a bolometer, by Dr. C. G. 
Abbot. The varying heat as different 
parts of the Bt)ectrum were passed changed 
the resistance of platinum wires, actuated 
a galvanometer, and cast a beam of light 
on a laterally moving photographic plate. 
The limit of Rowland's former pnoto- 
graphic study of thi‘ apectrurn, also the 
new limit with neocyanine, are indicatc^d 
at wavelengths 7330 and 11031 A. U. 

molecule things are different. The 
energy of vibration of the two about 
their average distance, or the energy 
of the rotation of the molecule, does 
depend to a considerable degree upon 
the actual weights of the vibrating or 
rotating particles, and there are corre¬ 
sponding differences in the spectrum. 
For example, there are two kinds of 
atoms of boron, of atomic weights 10 
and 11. When comjbined with oxygen 
(to form the incomplete molecule BO) 
each of these isotopes gives a complete 
band spectrum. The two sets of bands 
are just alike in structure but shifted 
in position sometimes by a good many 
Angstrom units, so that they may 
easily be separated on the photo¬ 
graphs. In this way the existence of a 
number of Aston’s isotopes has been 
confirmed independently. 

. Now in the vicinity of the strong 
lines of the A band of oxygen there are 
some much fainter lines also produced 
in the earth’s atmosphere. Two young 
investigators at the University of Cali¬ 
fornia, Giauque and Johnston, using 
Babcock’s measures, have found that 
these lines are exactly where the bands 
due to an isotope of oxygen ought to 
be. The ordinary atom of oxygen has 



INFRA-RED SPECTROGRAM MADE PHOTOGRAPHICALLY 


The range of radiation included here—^half as long as the visible spectrum—would be totally 
invisible to the eye and would not affect an ordinary plate. Other spectrograms have been 
meiMiured as far into the infra-red as 11684 A. u. Line in mar^n near 10700 is almost 
certainly due to atomic carbon in the solar atmosphere. Spe<^gram kindly furnished 
by Babcock of Mount Wilson, the astronomer to whom Dr. Russell refers In the text 


a weight of 16 standard units, and the 
common oxygen molecule O 2 is com¬ 
posed of two of these. Molecules com¬ 
posed of one oxygen atom of weight 
16 and one of weight 17 account for 
the new bands. 

A new kind of atom in the air which 
we breathe has therefore been dis¬ 
covered by spectroscopic observation 
of the sun. Moreover, the spectra 
showed how much of the new kind of 
oxygen was there. By comparing the 
strength of the lines of the new mole¬ 
cule produced when light traverses the 
whole thickness of the atmosphere, 
with those of the familiar kind pro¬ 
duced by layers of air a few meters 
thick, Babcock found that only 1/1200 
as great a thickness of air was required 
to match the lines. Hence only one 
oxygen atom in 1200 is of the heavier 
sort. This explains the otherwise dis¬ 
concerting fact that Aston’s very care¬ 
ful work did not detect the new iso¬ 
topes, for according to his own estimate 
his apparatus could not have shown it 
up if it had been less than 1/1000 as 
abundant as the principal isotope. 

It is probable that the spectroscopic 
method may detect other isotopic 
atoms present in too small amounts 
to be found otherwise. If there are 
two kinds of oxygen there must also 
be two kinds of water, ordinary H 2 O 
with an atom of Oio and a rarer kind 
with O 17 . Is there hope of detecting 
the latter among the numerous w'ater- 
vapor lines which are produced in the 
earth’s atmosphere? Some day per¬ 
haps, but a deal of w ork remains. 

W ATER is an amazingly compli¬ 
cated thing, even in its simplest 
form of vapor. Its molecule contains 
three atoms and such a system still 
defies the best efforts of theory. All 
three atoms attract one another and 
they may all change their mutual dis¬ 
tances when they vibrate, so that a 
great many different modes of vibra¬ 
tion are possible. And when such a 
molecule rotates it will not in general 
rotate smoothly and uniformly but 
will wobble in accordance with definite 
mathematical laws and in a very com¬ 
plex fashion. We should therefore 
expect the spectrum of water vapor to 
be complicated and it is exceedingly 
intricate—full of bands extending from 
the visible spectrum up to wavelengths 
more than 100 times as great. The 
recent photographs show that the 
infra-red bands are composed of a 
multitude of lines too closely packed 
to be separable except by the photo¬ 
graphic method. 

To work out the complicated changes 
in the molecule which produce these 
lines will try the mettle of the best 
investigators, and it may be a long 
time before all the problems which the 
new photographs of the spectrum offer 
have been solved.— S. S, Leopolis, Gtdf 
of Corinthf Dec. 9,1929. 
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When You Buy Your Plane 

What Details of Construction, Features of Operation, 
and Factors of Safety to Consider 


T he uninformed non-flyer who 
is in the market for the pur¬ 
chase of an airplane is imme¬ 
diately astounded with the 
number of models and types from 
which he may choose. As in the auto¬ 
mobile industry, each particular type 
has its adherents. 

The prospective purchaser finds that 
every professional aviator is a poten¬ 
tial salesman for some airplane com¬ 
pany. His arguments are generally 
shaded by a possible commission. 
True, however, if he does not believe 
in the type of plane he himself flies 
and sells, no one else could be ex¬ 
pected to have any confidence in the 
ship. 

As a matter of fact, each particular 
type of plane probably has one or more 
good features. All the best points can 
not be incorporated in any one ship. 
Every plane is a compromise. For 
instance, if a high top speed is desired, 
a high landing speed necessarily re¬ 
sults. But, it happens that a low 
landing speed is also desir¬ 
able. Both cannot be had 
in the same plane. The de¬ 
signer gets to work. He 
adopts a safe landing speed 
and must accept the maxi¬ 
mum speed which is then 
attainable. 

Each type of plane is the 
result of a number of such compro¬ 
mises. Certain definite qualities that 
are desirable stand out clearly. These 
points should be thoroughly considered 
by the person who contemplates the 
purchase of an airplane. 

The order of importance of the 
various desirable features is a matter 
of circumstances and requirements. 
Take for example, the man who has 
hired a capable pilot to fly his plane. 
A high top speed with a reliable 
pilot will more than offset the com¬ 
bination of a slow landing ship and a 
less capable pilot. 

E ach designer of the 170 licensed 
types of planes on * the market 
has tried to make his ship the best of 
its class. He has endeavored to in¬ 
corporate in it maximum performance, 
highest efficiency, and the greatest 
possible safety. Some of the resulting 
planes are better than others. A dis¬ 
cussion of the various features which 
should be observed and considered 
may prove of interest to the man who 
has begun to read airplane advertise¬ 
ments with a personal interest. 


By LIEUTENANT (J.g.) H. B. MILLER, U. S. N. 


The very first consideration is nat¬ 
urally one of money. The sale of any 
article usually depends upon the cost 
price. The American custom of time 
payments has reduced in importance 
somewhat the economic value of this 
factor. To a transport and passenger 
company the initial cost must be 
subjected to the other items such as 
safety and payload. 

Time payments have been applied 
to practically all industrial products. 
Now even aeronautical corporations 
are taking advantage of this system 
of financing to increase their sales. 
The future of aviation is closely re¬ 
lated to the youth of the country. It 
is unlikely that young men will have 
the capital necessary for the outright 
purchase of a plane. On the other 
hand, they probably will be able to 






OFFERED FOR PRIVATE USE 

This Navy fighter, offered as a sport 
model, is fast and easily maneuverable 

make the first payment on a new ship. 
Final payments will be made with 
money earned in carrying passengers 
or in their usual occupations. 

Wide price ranges are now available 
to the buyer. The cost price of a 
plane is generally a fair index of the 
power, speed, and finish supplied by 
the manufacturer. It parallels the 
automobile to an amazing extent in 
this respect. ' Quantity production 
will naturally lower the sale price, 
but that day still lies in the future. 
Planes are available for a sum as low 
as 900 dollars. If you will recall the dis¬ 
cussion concerning compromises, how¬ 
ever, you will realize that you get very 
little but a low Initial cost. The plane 


will lack power, safety, comfort, speed, 
and payload. You will obtain, how¬ 
ever, a low landing speed and economy 
of operation. 

Sales prices run up to six figures. 
The cost price is influenced most by 
the power plant with which the plane 
is equipped. A fairly accurate thumb- 
rule is available for the uninitiated. 
Everyone knows the relation existing 
between the market values of auto¬ 
mobiles and their performances. An 
airplane proportionately equal in com¬ 
fort, speed, and operation to an auto¬ 
mobile can be purchased for approxi¬ 
mately three times the cost of that 
particular car. 

T he kind of territory in which a 
plane is to be used decides the 
general type which must be pur¬ 
chased. In some localities a 
choice of land or seaplanes must 
be made. Here convenience is 
the criterion. Safety, of course, 
will influence a transport com¬ 
pany to use seaplanes. On the 
other hand, seaplane termi¬ 
nals are often difficult of 
access—both for the passen¬ 
gers and for the planes. 
Corrosion resulting from 
salt water is difficult to 
combat. Power being equal, 
the payload of a landplane 
is greater than that of a sea¬ 
plane because of less take-off 
friction. If the over-water flight » 
is not too long, multiple-engined 
landplanes can be used for the sake 
of convenience. The amphibion type 
of plane is particularly adapted to 
this class of work. The safety factor 
of a seaplane is enjoyed while the ad¬ 
vantages of a ground terminal are 
retained. 

A young flyer is more likely to 
desire an open cockpit type of plane. 
The wind rushing around his ears 
crtates a happy illusion of immense 
speed and power. This type of ship 
is best built ^ a two-seater, though it 
often comes as a three-place job. Pew 
provisions are made for the carrying 
of luggage. It is the roadster of the ahr. 

Any number of planes are available 
for sport purposes. One can be iomd 
to suit the experience of any pilot. 
The latest navy fighter is offered by 
one company as a commercial oport * 
model. 

The cabin ship can be had wltli spy 
number of seats. Plenty of room k 
always available for sidtceaes 
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picnic lunches. Flying clothes are un¬ 
necessary, for ordinary clothing will 
not become soiled. Conversation is 
possible and a cigarette can be enjoyed 
while at the controls. Maps can be 
studied at leisure without fear that 
they will blow away. The children 
will not fall out upon unsuspecting 
pedestrians. 

If a plane is to be used for training, 
certain definite qualities are required. 
The best all-around type is the open- 
cockpit two-seater. A low stalling 
speed is desirable. High top speed is 
not necessary for the student. The 
ship must be sturdy to withstand the 
terrific shocks to which it will be sub¬ 
jected. In order to permit a thorough 
course of training, the plane should be 
designed for stunting, A medium 
sized power plant is sufficient. Since a 
student is likely to have minor crack- 
ups, the training plane must be easy of 
upkeep. The engine should be acces¬ 
sible from all angles. Ease of main¬ 
tenance and upkeep are paramount. 

The terrain over which your plane 
is to operate must be considered. If 
a ship is to operate only at sea-level, 
its ceiling is of little importance. 
However, if mountains are likely to be 
encountered in any of your trips, 
reserve climbing power must be 
available. 

The Rocky Mountain range 
was nicknamed **Jenny Divide’' 
in the days when the wartime 
JN-4 was in its prime. Only 
a good Jenny could get suffi¬ 
cient altitude to fly over these 
mountains. Even those that 
did succeed in making the 
grade had to dodge around 
the higher peaks. 

AS a plane climbs higher, 

Ix its stalling speed in¬ 
creases. In practical terms 
this means that a ship must 
land at a faster speed than 
normal on a field situated at 
high altitudes. A long roll eith^ 
necessarily follows a fast land¬ 
ing. Unless a long field is provided, 
brakes should be installed. Con¬ 
versely, a long run is also required 
for the takeoff. Requirements for a 
high-altitude plane are maximum 
power, maximum wing area, and 
minimum weight. 

The argument concerning the rela¬ 
tive merits of the biplane and the 
monoplane will long continue. Gener¬ 
ally speaking, the biplane has more 
strength than the monoplane. For 
straight oommerdal work, however, 
^ere no undue stresses are placed on 
the diip, the monoplane is sufficiently 
sti^ng. The advantage of all around 
v^biUty appears to belong to the 
bi^ne in spite of the extra wing. 

TOe monoplane has lees parasite 
resistanoe because of the absence of 
btaee wires and the extra wing. Ac¬ 


cordingly, it is generally faster. On 
the other hand, where maximum wing 
area is necessary, as in carrying heavy 
loads at high altitudes, the span of 
the single-winged ship becomes enor¬ 
mous and unwieldy. The Boeing 
Company, which operates over the 
Sierras, continues to use large biplanes 
for passenger work. The enormous 
amount of wing area permits greater 
loads to be carried and allows a slower 
landing speed. 

Most people are very apt to think 
of safety as a quality which can be 
built into a plane at will. The airplane 
designer can contribute a great deal 
to safety. In the end, however, it is 
the pilot who builds or 
destroys the reputa¬ 
tion of a plane, A 
poor and untrained 
pilot may crash a plane 
which has alwa 3 ni been 
considered very safe. 

As long as gravity 
continues its work, 
crashes will result. 

The best pilots have 


forced into this condition. Peculiarly, 
planes that are difficult to spin are also 
generally very hard to bring under 
control once they have been worked 
into one. Unfortunately, a ship of 
this design invariably sacrifices its 
maneuvering qualities. Maneuver¬ 
ability is necessary along with a fair 
amount of stability. 

It is assumed that parachutes will be 
standard equipment for a single-en¬ 
gined plane. Preparations for aban¬ 
doning a plane in mid-air are best 
made when selecting the plane. If an 
open cockpit job, is the cockpit utlder 
the wing? A plane that is hard to 




VERSATILE 

The amphibion type of plane, used for flights over 
either land or water is, In some respects, the ideal 


cracked up a plane or two sometime in 
their career. The desirable plane, 
then, is one which will best withstand 
a crash. It is one that will insure 
the greatest protection to the pilot 
and his passengers. 

Modern steel and alloy construction 
has replaced wooden strength mem¬ 
bers. No longer are cockpits likely 
to fold up on the pilot to pin him in. 
Fittings and wing bracings should be 
sufficiently strong to withstand neces¬ 
sary shocks. Component parts of the 
landing gear sudi as wheels, axles, and 
struts should be especially strong. A 
split-axle type of knding gear is partic¬ 
ularly helpful in forced landings. It 
will straddle bushes and stumpB in¬ 
stead of causing title plane to nose up. 

Planes can to and have been built 
that will not q>in unless deliberately 


GREATER WING AREA 

Relatively larger loads and slower landing 
speeds are possible with this transport 

climb into is even more difficult from 
which to jump in an emergency. The 
Department of Commerce now re¬ 
quires one door in a cabin plane for 
every six passengers. 

A plane to be worth consideration 
must have good visibility for the pilot. 
Otherwise potential collisions on the 
ground and in the air will exist. Cer¬ 
tain blind spots are unavoidable, but 
careful design will reduce these spots 
to a minimum. A ship that maneuvers 
well permits the pilot to uncover the 
necessary blind spots quickly. 

T he fire menace has decreased due 
to proper plane and engine de¬ 
sign. Battery ignition has been elimi¬ 
nated. F'ire walls between the engine 
and the fuel tanks are protective. 
Electrical insulation must be such that 
it can be easily maintained. Gasoline 
and oil lin^s should be short and free 
from vibration, otherwise they will 
crack and increase the fire hazard. The 
addition of metal control surfaces in 
the future will insure control of a plane 
in the air even though it should catch 
fire. A pressure fire extinguisher is 
essential. A liquid (CCI 4 ) under high 
pressure in a small cylinder can be 
released by the pilot in the cockpit. 
This is discharged through small jets 
at critical locations about the engine, 
such as the carbureter. 

A minimum upkeep and operating 
expense is essential to commercial avia¬ 
tion. To the person who operates a 
plane for pleasure, expenses are a neces¬ 
sary evil to be reduced as low as possi- 
ble« The lighter the plane and smaller 
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EASE OF MAINTENANCE AND INSPECTION ARE PARAMOUNT 
Since the student flyer will inevitably have minor crack-up8» the training plane must be of 
a type easily maintained and yet sturdy. It must be capable of ''taking much punishment*' 


the engine, the smaller the expenses. 
A light plane compares favorably with 
a medium sized car in gasoline con¬ 
sumption. Fuel consumption increases 
with power and load. A thorough 
understanding of engines by the pilot 
results in increased economy in the 
operation of the plane. 

Hangar fees are nearly constant for 
the standard size small plane. This 
increases rapidly, however, with wing 
span. Folding wings offer some solu¬ 
tion to this problem, especially if a 
person erects his own hangar and has 
but limited space. 

Service stations are now springing up 
all over the country. It is no longer 
necessary for each pilot to be able to 
serve as a mechanic on his plane. True, 
he must know a few fundamentals and 
rules in order to obtain proper opera¬ 
tion of his engine. Both top and major 
overhauls can be done by qualified 
aviation service experts at a reasonable 
cost. Rigging and fabric jobs can be 
done equally well by these staffs of 
experienced men. In fact it is now 
possible to have practically any kind 
of repairs made by experts in any 
section of the country without serious 
loss of time in waiting. 

E ase of maintenance apd inspec¬ 
tion is essential. Control wires 
should be run so that there is no 
danger of their jamming in unguarded 
pulleys. No trick gadgets which hide 
working parts should be tolerated. The 
engine cowling must be such that it 
can be easily removed and other parts 
should be easily accessible. 

Above all, the plane must be es¬ 
sentially rugged. The best pilots oc¬ 
casionally make poor landings. Poor 
pilots invariably make poor landings. 
In either case, the landing gear takes a 
beating. Some form of oleo shock ab¬ 
sorbers will often save a broken land¬ 
ing gear. Another aid is the adoption 
of oversized wheels and tires. They 
win cushion a hard landing. In a soft 
field they will keep the plane from sink¬ 


ing into the soil. A plane so equipped 
will be able to get in and out of fields 
the condition of which would other¬ 
wise cause a crackup. 

Most engine mounts of planes are 
convertible and the manufacturer al¬ 
lows the customer a choice in the selec¬ 
tion of the power plant which is to be 
mounted in his ship. The amount of 
power needed depends directly upon 
the wdght of the plane and the per¬ 
formance the buyer desires. 

The engine that is chosen, whether 
for a single or multiple-engined plane, 
should be one that has proved its re¬ 
liability in actual service. Past per¬ 
formance will indicate what you might 
expect from it. As with all machinery 
the results are proportional to the care 
and upkeep given them. Plying with 
wide open throttle may bring you to 
your destination quicker, but it will 
bring very little return for your invest¬ 
ment. Top speed operation will neces¬ 
sitate more frequent overhauls. 

An engine easy „ maintenance is 
especially desirable. It indicates first 
of all a simple and orderly type of con¬ 
struction. This Can be interpreted to 



^ mean that the designing engineer knew 
what he was about. A mechanic can 
check over and service a “clean^' en¬ 
gine installation quickly and in a 
satisfactory manner. 

Comfort while in the air makes fly¬ 
ing a pleasure and decreases weariness. 
It is a short cut to safety, because it 
permits the pilot to devote his entire 
time to piloting. All manually op¬ 
erated controls must work easily. A 
long cross-country flight will develop 
all points of discomfort to a very 
marked degree. 

The frequency of well-equipped air¬ 
ports in this country makes the en¬ 
durance of a plane of minor impor¬ 
tance. Fuel capacity of from three to 
four hours is desired, however, in order 
to reduce the servicing of the plane. 
The endurance of large transport 
planes is seldom over five hours, al¬ 
though they could fly much longer. 
However, it would be necessary to 
leave many pounds of payload behind 
in order to carry additional fuel which 
pays no dividends. It is thus more 
economical to have the planes land and 
refuel more often while they carry a 
larger pay load. 

T here are-planes for every one— 
for every purpose. Prices fit all 
pocketbooks. Different makes and 
models satisfy different needs of the 
buyer. All desirable requirements can 
not be had in any one plane. Some 
points must be sacrificed during the 
design compromise. The prospective 
buyer, however, will discover a plane 
in the market of today which will 
cover the majority of his demands. 

After the plane is purchased its per¬ 
formance depends almost entirely upon 
the pilot. A good flier will fly the ship 
in a way that will bring satisfaction to 
the owner, A poor or inexperienced 
pilot will obtain poor results from any 
plane. So, in addition to careful con¬ 
sideration in the buying of your plane, 
handpick your pilot!. 
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Floridans Lusty Infant Industry 

Tree Producing Invaluable Tung Oil Now Naturalized American 


A CENTURIES-OLD Chinese 
industry may soon be forced 
to yield its hold on the Ameri¬ 
can market to an 
infant competitor in Flori¬ 
da, according to Professor 
M. Ogden Phillips in an 
article in Economic Geogra’^ 
phy. Each year American 
manufacturers pay from 
10,000,000 dollars to 
15,000,000 dollars to Chi¬ 
nese producers for this oil 
which is superior to linseed 
oil I for the production of 
high grade paints and var¬ 
nishes, and is used in the 
making of linoleum, insu¬ 
lating materials, soaps, 
water-proof cloth and 
paper, and many other 
products. 

The first tung oil tree 
in Florida was planted in 
1906 and in 1913 the first 


which linseed oil is obtained, must be 
planted each year while tung oil trees 
are planted only once for a production 


of 25 to 30 years. Flax is susceptible 
to disease when planted continuously 
on the same land and is hard on the 
soil, requires plow cultivation and thus 
invites erosion, and must be harvested 
promptly when mature. Tung oil nuts 
can be left on the ground for weeks 
and gathered at the convenience of the 
grower, and the trees retard erosion 
of the soil. 

The crop of nuts is gathered, husked 
mechanically, and then allowed to dry 
thoroughly. The seeds are then cracked 
and pressed whole without removing 
the seed coats. Before pressing, they 
are heated sufficiently to make the oil 
flow readily. 

The maximum yield of oil from flax 
seed is 255 pounds per acre while the 
yield from an acre of nine-year-old 
tung oil trees is 1800 pounds. 

< A YOUNG PRODUCER 

Th© tung oil tree does not differ much 
in appearance from common fruit trees 



tung oil to be produced 
on the American conti- HHiBi 
nent — 2.2 gallons —was 
extracted from a bushel of the seeds. 
In the fall of 1928, over 160,000 trees 
had entered commercial production. 
Florida tung oil trees three and a half 
years old have produced over 300 nuts 
per tree in contrast to 130 nuts from a 
10-year-old tree in one of the best 
groves of China. Certain individual 
trees in Florida have produced as 
much as four gallons (82 pounds) 
of tung oil in a year. 

The peculiar qualities of tung oil 
make it superior to linseed oil and give 
it a higher market value. Flax, from 

A HEAI.THY START IN LIFE > 

Tung oil trees are in outdoor rmr- 

aeries, then planted 116 trees to the acre 




A TmCAL TUNG OIL TREE GROVE 

rvicpi fjppjjjlii to hoar wftKin three or fo 
^oiur^fnrlioB orowdiat they ere 


Tinmo begin hoar wftidn three or After the seventh 

* 1 --thimied to 60 trees per acre 


DRYING PREPARATORY TO PRESSING 

Part of a recent crop of tung oil nute. They are stored until 
dry* It will be noted that they are about the aiae of small apples 
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Voices Across the Sea 

The Successful Exchange of International Programs Places 
Another Milestone on the Path of Radio Progress 


I T will probably surprise some people 
to learn that the groundwork for 
the recent international exchange 
of radio programs was laid about 
the time crystal radio receiving sets 
were the rule rather than museum 
curios. Ten years ago, when en¬ 
gineers and business men first realized 
that the baby radio showed promise 


of becoming a giant in a decade, en¬ 
gineers of the General Electric Com¬ 
pany, the Westinghouse Electric and 
Manufacturing Company, and the 
Radio Corporation of America began 
to experiment in long distance trans¬ 
mission. These engineers declare that 
engineers abroad should share equally 
in the glory of the achievement. 

First experiments were conducted 
with the so-called long waves, many 
of them of the same frequency as those 
used for regular broadcasting in the 
United States today and others even 
longer. Then the short waves, more 
or less overlooked, were picked up by 
the experimenters and it was dis¬ 
covered that they had tremendous 
possibilities for covering great dis¬ 
tances. To date, short-wave trans¬ 
mission is considered the best available 
method of sending radio signals from 
continent to continent. 

T he early work of the engineers 
who dreamed of a world united by 
radio signals was more or less hap¬ 
hazard. Haphazard for engineers, that 
is. The first objective was to exchange 
speech with Europe by means of 
radio. This, after a number of ex¬ 


periments, was accomplished in 1924, 
when the British Broadcasting Com¬ 
pany relayed a program from KDKA 
for the first time. 

While these experiments in Jong- 
range work were going on, regular 
broadcasting was developing at a 
tremendous speed in the United States. 
Distortion of sound was being elimi¬ 


nated and in a short space of time 
the presentation of a symphony or¬ 
chestra on the air was as much a 
matter of routine as the reading of 
weather reports. 

The ether path across the Atlantic 
proved to be a rough one at best, 
the engineers "discovered, and they 
quickly found out that music was too 


fragile a thing to send long distances 
without serious things happening to 
it. And the rebroadeasting of the 
music from one continent for listeners 
in another continent was the imme¬ 
diate goal of the advocates of inter¬ 
national exchange of radio programs. 
Equipment was improved, huge sums 
were appropriated for experimental 
work, and various types of trans¬ 
mitters, receivers, and antennas were 
tested under all conceivable conditions. 

W ITH the organization of the 
National Broadcasting Com¬ 
pany several years ago, the work of 
the three aforementioned electrical 
groups was co-ordinated and, as a 
result of this co-ordination, progress 
was speeded. Engineers began to 
pick up programs from England and 
Germany and at times the reception 
was comparable to that from regular 
commercially operated transmitters 
in the United States. Little of this 
was revealed to the public. Then on 
February 1, 1929, with only a few 
hours' notice, a program of symphonic 
music, originating in London, was 
successfully picked up and rebroad¬ 
cast through a network of NBC 
stations. The dream of the engineers 
was realized. From time to time 
other programs from England were 
heard through the American network 
and later came programs from Ger¬ 
many and Holland. Rarely were these 
programs planned as much as a week 
ahead—the engineers still were not 
certain of what they could do. 

Christmas Day, 1929, marked the 
beginning; of a new epoch in inter¬ 
national exchange of radio programs. 

More than a week before 
Christmas the NBC an¬ 
nounced that it would at¬ 
tempt to rebroadcast, with¬ 
in a few hours time, special 
programs originating in 
England, Holland, and 
Germany and that Amer¬ 
ican programs would be 
sent on short waves to 
those countries. Though 
fairly confident that l^e 
programs would be re^ 
ceived suceessfuUyt th^ 
word ‘'attempt* was not 
eliminated from the an^ 
nouncement. 

Christmas Day came 
and with it came thtse 
programs from abroad* 
The reception was better 
than even the most opti- 



CONTROL BOOTH 


All progrsnui are monitored by studio ecgineerB before 
beli^ traiiBmittoa by the wire linoi to the network 
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THE RECEIVING END ON LONG ISLAND 
In ihene two buildings the radio signals from England, Holland, Germany, and Sweden 
are monitored daily. All foreign programs to be rebroadoast are picked up at this point 
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ANTENNAS 

This forest of wires intercepts the shortrwave signals 
from abroad* for rebroadcasting in the United States 


mlatic had expected. Throughout the 
ctuality was comparable to the re^ 
oeption fi^m domestic broadcasting 
stations and the American listeners’ 
approbation was expressed in no un¬ 
certain terms. 

There were several reasons for 
selecting Christmas Day for the great 
experiment. One was in order to 
send and receive messages of in¬ 
ternational goodwill. Another was 
that the atmospheric conditions were 
favorable. At this time the most ex¬ 
haustive survey of north Atlantic 
radio transmission problems ever at¬ 
tempted had just been completed and 
the engineers had data never before 
available. Two years previously a 
complete record of atmospheric condi¬ 
tions and other matters relative to 
trans-oceanic broadcasting had been 
started by engineers. The next year 
a similar record was kept and the 
records of the first year checked 
against the second year’s survey. The 
data thus obtained enabled engineers 
to figure on what conditions to expect 
at a given time, current conditions 
being taken into consideration. 

S OME confusion seems to exist in 
the minds of listeners as to the 
exact path followed by a radio program 
in its journey from a foreign studio to 
an American home. It is well at this 
point to trace the route of the program. 
The presentation from London, re¬ 
ceived in the United States the after¬ 
noon of Christmas Day, may be taken 
as an example. 

The artists gathered before a micro¬ 
phone in the London studios of the 
British Broadcasting Company. The 
program was picked up for trans¬ 
mission and was heard by British 
listeners through the regular BBC 
transmitters. American listeners, how¬ 
ever, did not hear the program from 
the same transmitter used to send it to 
English listeners. Instead, the pro¬ 
gram went on land wires to station 
G5SW, experimental short-wave trans¬ 
mitter of the BBC located at Chelms¬ 
ford on the coast of England. From 
this point it went on the air on short 
waves. The wavelength selected was 
one that long and careful experiments 
had shown was best picked up by the 


experimental short-wave 
^receiving plant of the Radio 
Corporation of America at 
Riverhead, Long Island. 

These signals 'from abroad, 
when received at River- 
head, had not sufficient 
strength to be passed on 
directly to American lis¬ 
teners by re--transmission. 

At Riverhead they were 
car^uUy monitored, recti¬ 
fied, and then amplified 
and sent to the main con¬ 
trol room of the NBC at 
711 Fifth Avenue, in New 
York City. Here they 
were subjected to further 
attention and again ampli¬ 
fied before being sent out 
on the thousands of miles 
of network wires thatcarry 
programs to the scattered transmitters. 
Amplified again at the transmitters, 
the program started on its last lap 
through the ether, to be picked up and 
reproduced by the receiving sets in 
American homes. Despite the cir¬ 
cuitous route, the continuous amplifi¬ 
cation, and the nj^essary monitoring, 
the quality of the program heard in 
America differed little, if at all, from 
that heard by British listeners. 

HOUGH on their trans- 

atlantic journeys from different 
short-wave transmitters located in 
the respective countries, the programs 
from Holland and Germany followed 
the same general route. 

Of the special equipment used in 
this international exchange of pro¬ 
grams little can be written. Much 
of it still is being improved and con¬ 
struction details are jealously guarded 


secrets. Though engineers have known 
for a long time that static can no 
more be eliminated than snow or rain, 
they have learned much about shield¬ 
ing the delicate signals from atmos¬ 
pheric disturbances. 

Standard antennas do not give the 
best results in the reception of short¬ 
wave signals, engineers discovered, 
and the result has been the develop¬ 
ment of a new type of antenna, cover¬ 
ing acres of ground and resembling a 
huge spider web. Similar problems 
in every technical phase of the pro¬ 
gram interchange brought radical 
changes and developments in equip¬ 
ment. There is as much difference 
in the equipment used for regular 
broadcasting and for short-wave trans¬ 
mission and reception as between a 
stock model automobile and a machine 
built exclusively for racing. 

Of great assistance to the progress 





TRANSMISSION AND RECEPTION 

TTha upper BluetratJon iihowi diarammstlcelly the Christmas brMcast from this coun^ 

The lower drswlngTiidioatea the reception and rebrdadeaating in this country . 


of international broadcasting has been 
the establisment of new and powerful 
short-wave transmitters in Europe. 
German broadcasters recently put into 
service a transmitter designed especially 
to send programs to America. Eng¬ 
land and Holland have similar trans¬ 
mitters and other European nations 
are expected to follow the lead. 

While much work remains be done 
before programs from abroad are 
heard on as regular a schedule as those 
originating in American studios, the 
actual pioneering is history and the 
public has had proof that it is possible. 
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FAR ABOVE THE CLOUDS 


To the right is Mount Rainier-Tacomn, 14,408 feet above sea level. The three motors of 
the transport plane at the Idt enable it to rise above the crest of this famous mountain 


An Air-Transport Operator Speaks 

Is the Operator's Obligation to Employ Every Known 
Device to Make Air Transport Safe and Speedy** 


W IEN at the end of 1929, 
pilots of the Boeing system, 
operators of the two longest 
airmail routes of the 
country, completed 8,000,000 miles of 
flight, the first time any company in 
the United States has achieved that 
honor, it prompted reflection on the 
lessons learned in flying these 8,000,- 
000 miles. 

The Boeing Airplane Company, 
which started 13 years ago with a one- 
room factory employing 30 people and 
grew into the largest plant in the 
United States devoted exclusively to 
the production of airplanes, had done 
no commercial flying prior to 1927. 
We had been making airplanes, most 
of them for the government, but when 
the government decided to retire from 
the operation of airmail planes and 
called for bids on the Chicago-San 
Francisco leg of the transcontinental 
route, we decided to become operators. 

We knew in a general way that this 
route (which is the longest regularly 
operated mail-passenger line with daily 
service in the world), would call for a 
heayy investment, the best type of 
plane which could be built or bought, 
and eternal vigilance and* care in the 
operation of these planes. We put in 
a bid and won the award. 

We then found that, to operate this 
route successfully and build up patron¬ 
age, the types of plane then available 
would not be adaptable for our use. 

*8ee **Ainoiig Our Contributore/’ page 341. 


By P. G. JOHNSON^ 

Pr#aiitoiir Boeing Air Tranaport Syatem 

In 150 days we designed and built 25 
mail-two-passenger planes, distributed 
them along the line with preliminary 
test flights over the route, organized 
operation and traffic departments, and 
at midnight of June 30, 1927, started 
flying the airmail. Now we have more 
than 8,000,000 miles behind us. The 
lessons we have learned and the 
methods employed have a bearing on 
air transport operations in general. 

The theory of our system is that the 
mail must be put through on schedule 
if possible within the margin of safety. 
That we have been quite successful is 
evidenced by the fact that in the flying 
of 8,000,000 mil^ there have been only 
three fatalities. Our plan of servicing 
planes really begins at the factory, be¬ 
cause the designers have the benefit of 
suggestions from men who are flying 
our planes 10,000 miles a day. Conse¬ 
quently, our high-speed, large-capacity 
cargo planes, the mail-two-passenger, 
mail-four-passenger, and large tri- 
motored transports, represent not only 
the designers" opinions of what a plane 
should be but incorporate suggestions 
received in actual operations. 

I T requires a fleet of 53 planes and 64 
pilots to operate these two lines, 
and we are as careful in the choice of 
pilots as in the equipment. It is our 
policy not to employ a pilot who has 
had less than 2000 hours" experience. 
Most of our pilots have had from four 
t5 eight thousand hours in the air, and 


they are men who know how to act 
quickly and correctly when emer¬ 
gencies present themselves. 

Another feature of our operations, 
which is quite different from that of 
the ordinary air transport line, is our 
extensive night flying. Each night our 
planes fly 4600 miles between dusk and 
dawn, and of our total mileage of 
8,000,000, approximately 8,600,000 
were flown at night. 

Recently we completed eight 
month’s Successful operation of the 
first night tri-motored passenger trano* 
port service on a regular schedule over 
an established airway. We deter¬ 
mined that this type of dark-to-dawn 
flying was not only feasible, but that 
the public will patronize these night 
planes when flo'^n by an experienced 
company with proper equipment and 
personnel. 

ft is logical to expect that the per¬ 
centage of night flying done by the 
transcontinental line will increase, be¬ 
cause air transport reaches its maxi¬ 
mum efficiency when it extends over 
the entire 24 hours. 

By flying at night we are able to de¬ 
liver mail and passengers between 
points as distant as 1200 miles, with¬ 
out the loss of any business bouts* 
Night flying, however, calls for sup- 
plementary equipment and alao 1i||je 
training of pilots for this type of flying* 
Another important thing that we 
have learned ftom flying 8],000,d00 
miles is that we can now get more 
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UNITED AIRPORT, BURBANK, CALIFORNIA 

Modern termlnnls mich as the one shown above are essential to the safe and consistent 
operation of a transport line. The dust-proof runways 30(1 feet wide are prominent features 


service out of airplanes than formerly* 
Until recently we used five planes, one 
for each di^sion, in transporting a 
load of mail and two passengers from 
Chicago to San Francisco. Because of 
improved equipment and engines, and 
more experienced personnel, we are now 
using two planes to do the work of 
these five. This means that we have 
made a step towards reducing the unit 
cost of transportation, a factor in pro* 
moting the use of the airplane. 

Our experience has also taught us 
that most of the delays to air transport 
occur on the ground, and are entirely 
apart from structural or engine 
troubles, which account for only 4 per¬ 
cent of delayed schedules. The chief 
reason for delay has been the un¬ 
certainty as to flying conditions due to 
weather. 

F or months we experimented with 
a radiophone system, so that the 
pilot could have voice communication 
with the ground. We wanted a set 
which would be workable under all 
conditions. During the months of 
testa, we ran into many exasperating 
situations. We found that reception 
varied at different altitudes; that 
there were areas of radio shadows, 
skip distances, and blind spots; spark 
plugs and motors set up disturbances 
which had to be eliminated. 

Our communication department, 
however, whipped those problems. We 
are now completing the most extensive 
radiophone installation in both ground 
stations and plane equipment used by 


any air transport line in the world, 
and by the time this article is published 
we expect to be operating 22 ground 
stations in nine states, and pilots on 
our Chicago-San Francisco and Los 
Angeles-Seattle planes will be able to 
have continuous voice communication 
with the ground, and between planes in 
flight. Radiophohe is a profitable in¬ 
vestment because of its great safety 
factor and the extent to which it ex¬ 
pedites the service. 

Our pilots are talking from an 
altitude as great as 12,- 
000 feet, to ground stations 
200 miles distant. This 
voice communication be¬ 
tween the pilot and the 
ground, and between pilots 
of planes in flight, has 
these advantages; it adds 
much to the safety of flying; 
reduces the number of 
emergency landings due to 
uncertainty as to weather 
ahead; enables pilots on 
regtilar routes to complete a 
larger number of sched¬ 
uled'ti^^ps on time; and in¬ 
creases the pay load by re¬ 
ducing the amount of excess 
gasoline now carried to give 
pilot ample cruising radius 
when he is uncertain as to 
weather. Radiophone is 
also ci considerable value 
in dispatching planes and 
giving orders to pilots in 
dieahr. 

Our pilots on the 
Chleago-Oakland-San Fran- 
cisco route not only have 
above described voice 
ediu^unication between 
plane and ground, Imt can 
take advantage of directive 
tadio beacon and weather 


report service maintained on the trans¬ 
continental route by the Department 
of Commerce. In this system, a radio 
beam is broadcast by transmitters 
known as equi-signal beacons. Trans¬ 
mitters employ two cross loops, radiat¬ 
ing a characteristic ‘*dot and dash** 
signal. When dots and dashes blend 
into a continuous series of *‘dashes*’ 
the pilot knows he is on the course fixed 
by the beacon. If he hears “dot- 
dash** he knows he is to the left of his 
true course, and when he hears “dash- 
dot** he learns he is to the right. 

We have also put into the field 
to supplement the present Federal 
weather reports several mobile weather 
broadcasting radio trucks. They are 
placed north and south of our east and 
west transcontinental line, at points 
where they can detect storms which 
will sweep down on our line, and by 
advising us in advance we can know 
when to keep our planes on the ground, 
or when to leave our regular route and 
fly around the storms. 

W E have made these preparations 
in advance of starting, this 
spring, a 20-hour night and day passen¬ 
ger service between San Francisco and 
Chicago, using IS-pasaenger (or 12- 
passenger and mail) planes. It is the 
operator’s obligation to employ every 
known device to make air transport 
safe and speedy, as it is logical to ex¬ 
pect that the airplane will be developed 
to the point where it will be commonly 
used not only for the transportation 
of mail and express, but of passengers 
as well. 

We have not defeated every problem 
in our path, but the progress we have 
made in the last few years would indi¬ 
cate that the words “it cannot be 
done” have been stricken from the 
lexicon of the air-transport operator. 



RADIO I^AYB ITS PART 
^ Rsdk]^oiie systenul $re important links hi Airlines. 
; pilot eon talk to ground stations 200 miles distant 
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ON A LONG FACE IN INDIANA 

With the new carbon dioxide shell, the coal may be shot as soon shown here. On the left is the loading machine; next comes the 
as it is undercut, the machines following each other closely, as shot drill; then the mining machine; and at right, the new shell 


Blasting Coal Without Explosives 

Inert—Flameless and Non-inflammable—Carbon Dioxide 
in New Shell Blasts Coal With a ^*Slow^* Heave 

By FRANK H. KNEEL AND 


I N some kinds of industrial blasting^ 
shock of detonation is of distinct 
advantage; in others it has a de¬ 
cidedly adverse effect and should 
be avoided by all possible means. Shock 
produces a shattering effect on the ma¬ 
terial blasted. Consequently, dyna¬ 
mite or some other ‘"quick” explosive 
is usually employed in quarrying rock 
or other mineral where it is desired to 
break it into small fragments. If 
large pieces are wanted, a “slow” ex¬ 
plosive gives far better results. 

In coal mining where the lump sizes 
usually bring a higher price than 
the slack or fine material, a com- | 
paratively slow, heaving action i 
gives much better results than I 
the quick, shattering, disruptive 
effort of high explosive. For this 
reason black gunpowder has been 
almost universally preferred in 
the past by miners and mine 
operators. 

A new device on the Ameri¬ 
can market, particularly 
applicable to coal production, is 
not an explosive and is not so 
classed by the United States 
Bureau of Mines, although it 
possesses some of the general 
characteristics of explosives. This 
device, known as Cardox, utilizes 
the expansive force of an inert 
and harmless gas for breaking 
down the coal at the working 
face. No smoke, flame, or 
noxious odors are produced, and 
t^e results obtained are unques¬ 


tionably superior to those afforded by 
even the slowest of explosives. 

The means employed to render an 
inert gas effective for this purpose are 
extremely simple. If we could make a 
miniature steam boiler—small enough 
so that it could be loaded into a bore 
hole like a charge of explosive—pro¬ 
vide it with one weak plate that would 
rupture under a predetermined pres¬ 
sure without injury to the rest of the 
boiler shell; if we could fill this boiler 
with water; and if, after it had been 
placed within the coal to be shot down. 



IN LARGE LUMPS 


The compsrtitlwly riow iibot of the Cardox ahall 
does tiot gnattet the ooal into cheapened small grades 


we could quickly apply enough heat to 
evaporate the water, the pressure 
within the boiler shell would rise until 
the weak plate would give way. In 
other words, the “boiler” would “ex¬ 
plode,” and the surrounding coal would 
be broken and heaved down by the 
expansive force of the steam. This 
action on the coal would be far less 
disruptive than that of any explosive, 
just as the ordinary industrial boiler 
explosion is less destructive than that 
of a powder magazine. 

Rqwhly speaking, the Cardox shell 
or partridge is nothing more nor 
less than a small boiler provided 
with a weak plate and an in¬ 
stantaneous furnace. The “boiler” 
is a hollow, one-piece forging of 
high-grade alloy steel. 

I T is roughly bottle-shaped and 
provid^ with a filling valve 
at one end. The opposite end, 
or mouth, is closed by means of a 
soft steel disk-the weak plate 
in the boiler shell—which rests 
against a hardened steel shear 
ring. The joint gasket o| fiber, 
disk, and shear ring are held se¬ 
curely in place by means of a 
steel cap that is screwed onto 
the shell neck. 

The “instantaneous furnace” 
previously mentioned consists of 
a paper tube containing chemi* 
cals—sodium chlorate, ehareoal, 
and powdered aluminum—'Cap¬ 
able of reacting with each other 
and produdng intense heat. This 
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PREFARING THE SHELL 


An operative is here shown inserting into the shell the 
paper tube—the '‘furnace”—containing chemicals 


hjBttter id 0 O contains an ordinary elec* 
tife inatch**head or squibs the wires 
trmtt wbich terminate at either end. 
When in place within the shdl, one 
end of this heater rests within and 
makes electrical contact with a sup¬ 
port that is insulated from the body 
of the shelli while the other end makes 
similar contact with the sealing disk, 
which is in electrical contact with the 
shell body. 

Because of its low disintegration 
energy—latent heat of vaporization— 
as well as its inert nature and harm- 
lessness while in the gaseous state, 
carbon dioxide is the material em¬ 
ployed for charging the Cardox shell. 

Today carbon dioxide is a fairly 
common article of commerce. Its use 
in soda fountains is familiar to every¬ 
one. It may be readily liquefied under 
pressure, provided its temperature is 
kept below the critical temperature, 
approximately 88.7 degrees, Fahren¬ 
heit. Above this critical temperature, 
it cannot be liquefied regardless of 
the pressure placed upon it. This is 
only a little above normal coal mine 
temperature, and, consequently, only 
a small amount of the heat evolved 
by the heater is taken up in raising 
the temperature of the liquid con¬ 
tents of the shell while the rest goes 
to superheat the gas formed when the 
critical temperature has been reached. 

D efending upon its model, the 
shell is capable of holding from 
8 to 4J^ pounds of liquid carbon di¬ 
oxide. The heater normally contains 
from 126 to 176 grams of heating com¬ 
pound, the exact weight varying with 
the thickness of the disk employed 
and the charge of carbon dioxide. 
These three elements — weight of 
charge, weight of heater, and thick¬ 
ness of disk—may be varied to suit 
the nature and texture of the coal to 
be brought down, and best results are 
secured when a proper balance be¬ 
tween the three has been established. 
In practice a shell is brought to the 
charging station where the heater 
and disk are renewed. The shell is 
then placed in a rack and liquid car¬ 
bon dioxide pumped into it at a 
temperature of about 0 degree, Fahren¬ 
heit, and a pressure of approximately 
900 pounds per square inch. When the 
desired charge has been loaded into 
the shell (as determined by weighing) 
the filling valve is closed, the shell re¬ 
moved from the rack, and the cap 
covering the valve end screwed lightly 
into place. 

The shell may now be taken to the 
working face. An electric post drill 
readily drills a hole in the coal suf- 
ficientiy large to receive the shell. As 
the shell is slipl>ed, discharge end fore¬ 
most, Into this hole, a terminal plug, 
witii firing cable attached, is inserted 
in its outer end. TheneelForward the 
shell is treated exactly as if it were a 


charge of exploriye. It is 
shoved to the back of the 
hole and tamped in place. 

The lead cables are con¬ 
nected to the firing cable; 
the operative retires to 
the nearest break-through^ 
connects the firiing cable 
to the terminals of a blast¬ 
ing machine, shoutsjt-^rn- 
ing such as or 

‘‘fire in the holef*^ to other 
workrh’en who may be in the 
vicinity, and, after a slight 
pause, gives the machine 
handle a vigorous twist. 

The current from the 
blasting machine ignites 
the match-head which in 
turn starts the reaction between the 
chemicals of the heater. By this means 
in approximately 1/86 of a second as 
nearly as it can be measured, the 
liquid carbon dioxide within the shell 
is vaporized and the pressure jumps 
from the loading pressure of 900 
pounds per square inch, to several 
thousand pounds per square inch, the 
exact pressure depending on the thick¬ 
ness and shearing strength of the disk. 
In any case this pressure exceeds the 
resistance of the disk and its central 
section first bulges and then shears 
against the hardened steel shear ring 
that supports it. This central portion 
or slug is caught and retained within 
the discharge cap while the gas that is 
liberated by the disk’s failure escapes 
through the vent holes against the 
coal, which is broken and heaved down 
by the expansive force of the liberated 
gas. 

Inasmuch as carbon dioxide is a 
colorless, odorless, tasteless, and inert 
gas, its presence in the atmosphere at a 
coal face is not perceptible to the senses 
except through its temperature. Thus 
the air in a place that has just been 
brought down by this means fre¬ 
quently is perceptibly cooler than be¬ 
fore the “shots” were fired. 

Since carbon di03||de is inert chemi- 



INSERTINO CARLE TERMINAL 
The cable k large ao that shell may be 
puUed out of tm fallen coal by Its aid 


cally, it can be breathed in small 
quantity without injury. The only 
ill effect of its presence in the air is its 
dilution of the normal oxygen content. 
Analyses of samples of the air at the 
working face taken as quickly as 
possible after a Cardox shot or series 
of shots had been fired have never 
shown more than 2.6 percent of car¬ 
bon dioxide. The amount of dilution 
ordinarily encountered seldom exceeds 
,5 percent. Either of these percent¬ 
ages is negligible so far as respiration 
and ill effects on the human body are 
concerned. 

A S has been stated, the release 
L pressure of this gas varies with 
the thickness of the disk, ranging from 
10,000 to 20,000 pounds as against the 
50,000 to 55,000-pound explosion pres¬ 
sure of black powder and the 100,000 
to 150,000-pound pressure for per¬ 
missible explosive. The initial shock 
that is dealt the coal is thus far less 
with Cardox than with even the slow¬ 
est of explosives and the shattering 
effect and amount of fine coal pro¬ 
duced is proportionately less, so that 
more lump and less slack is produced. 
Not only this, but the shock and jar 
imposed on the roof strata is less vio¬ 
lent and less timbering is needed. 

Another and, in some cases the most 
important advantage possessed by 
this means for bringing down coal, is 
its safety in the presence of explosive 
mixtures of air and fire damp, or 
m.ethane. After test by the United 
States Bureau of Mines, Approval 
Number 1 was issued covering this 
cartridge as a permissible blasting de¬ 
vice. It is thus not even classed as an 
explosive. Important as this safety 
feature may be, however, there are 
many coal mines in the United States 
and elsewhere in which methane is sel¬ 
dom, if ever, found. To these, the 
Improvement in quality of the product 
that its employment effects will be 
the important factor governing its 
adoption. To many mines this quality 
improvement is sufficient to,spell all 
of the difference between an operat¬ 
ing profit and a loss. 
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The Post-graduate School, Class of 1930 


The Cultured Naval Officer 

Few People Realize the Broadness and Completeness, Technically 
and Culturally, of Our Naval Education System 


I N our naval service tradition has 
played a larger part in forming the 
character of the personnel, com¬ 
missioned and non-commissioned, 
than is generally realized. Paul Jones’ 
defiant ''I have just commenced to 
fight’’; Decatur’s toast “My country, 
may she ever be right, but right or 
wrong, my country”; Craven’s de¬ 
bonair bow to death, trapped in the 
conning tower, with his “After you, 
pilot”; and Farragut’s inspiring “Damn 
the torpedoes, go ahead”; built up and 
continue to sustain the morale of the 
Navy, without which professional skill 
would avail little. 

Accounts of these incidents, and of 
numerous others less known to the 
public but familiar to the naval service, 
originally were passed along by word 
of mouth from one naval generation to 
the next until they have gradually 
become enshrined in the mind of the 
service and serve to incite a laudable 
ambition among their younger hearers. 
But commissioned naval officers must 
also have thorough technical knowl¬ 
edge of their ships and weapons else 
their pride and daring will only bring 
them more quickly to defeat and ex¬ 
pose their country to ruin; and un¬ 
fortunately, inspiring tales of the ex¬ 
ploits of previous leaders will not be¬ 
stow their abilities upon their profes¬ 
sional descendants. 

The commissioned officers of our 
Navy in the Revolution came mainly 
from the masters and mates of the 
colonial merchant marine and during 
the almost continuous maritime wars 
of our colonial days many of them be- 

See “Among Our Contributors,'* page 341 


By CAPTAIN W. D. PULESTON, U. S. N. 

came more or less acquainted with the 
customs and discipline of the British 
Navy. They knew enough of gunnery 
to fight with the guns that were a part 
of the equipment of almost all mer¬ 
chant vessels of that day and they were 
bold and skillful seamen and naviga¬ 
tors. Most officers of this type were 
inclined to underestimate the need of 
systematic education and training, 
although Paul Jones, from the begin¬ 
ning, asserted that a naval officer, in 
addition to being a “capable mariner,” 
should be ”a gentleman of liberal edu¬ 
cation, refined manner, and punctilious 
courtesy,with the nicest sense of duty.” 

A PEW o%ei: of our earlier officers 
appreciated the necessity of 
proper education for naval officers, 
and commencing with the Honorable 
William ^ones in 1814, nearly all our 
Secretaries of the. Navy advocated the 
establishment'^ a^ naval school ashore 
where systematic instruction could be 
given rnidsfainmen. Although most of 
the senior officers were opposed to the 
education of midshipmen ashore, they 
nearly all took pains to instruct their 
midsMpmen in such professional 
subjects as seamanship and navi¬ 
gation, and instilled in them at an 
early age the strict code of the sea. 

In the decade prior to 1845 there was* 
much agitiition in the public press 
about conditions in the Navy. Vari¬ 
ous grou|is of mi^hipmen from time 
to time memorialized Congress about 
their grievances, and the mutiny 
planned on the Somers and the sulMte- 
quent hanging of Midshipman Spenser 
attracted ihe attention of the country 


to the unsatisfactory conditions sur¬ 
rounding the midshipmen afloat. The 
Navy in 1839 received its first appro¬ 
priation for building steam vessels and 
even the crustiest old sea-dog was 
obliged to admit that a knowledge of 
steam could not be acquired at sea on 
a sailing ship. Forward-looking officers 
immediately realized that the advent 
of steam gave an additional reason for 
the establishment of a naval school 
ashore. But even these developments 
would not have established a naval 
school except for the support of Secre¬ 
tary Bancroft, who overcame, the op¬ 
position in the Navy, borrowed a fort 
from the Army at Annapolis for its 
first home, ran it for a term under the 
general authority of the Secretary of 
the Navy,‘and in 1846 persuaded Con¬ 
gress to confirm his action and make 
the first annual appropriation for the 
Naval Academy. George Bancroft, 
scholar, historian, and statesman, gave 
to the Navy the Naval Academy, and 
to his country since its formation, a 
continuous supply of carefully trained 
^junior naval officers. 

The first course at the Naval School 
included English grammar and compo¬ 
sition, arithmetic, geography, history, 
navigation and the use (rf steam, the 
Spanish and French languages; provi¬ 
sion was made for its future improve¬ 
ment by the clause ”and such other 
branches desirable to the aOcompUidi- 
ment of a naval officer bb ciroiim- 
stances may render practicable/* Be¬ 
tween 1845 and the Civil Wbx the 
Naval Academy gradually euleiaed 
and improved its curriculum. Thro^- 
out this period the !Naval Aeadi^ 
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w|MS consider^ sufficient to satisfy the 
educational needs of the Navy. 

JJuring our Civil War the capture of 
Charleston was greatly desired by 
Lincoln for military and political rea- 
Bons^ but the Navy alone was unable 
to reduce it. Among the young naval 
officers who witnessed the Navy’s futile 
efforts to capture Charleston was Lieu¬ 
tenant Commander Stephen B. Luce, 
who, later, in command of a small gun¬ 
boat, covered the passage of Sherman's 
Army across the Savannah River. 

After the Civil War, Luce, while on 
duty as Commandant of Midshipmen 
at the Naval Academy, was one of the 
founder members of the United States 
Navd Institute, the object of which 
is '‘the advancement of professional, 
literary, and scientific knowledge in 
the Navy." In a broad sense the 
Naval Institute was the first post¬ 
graduate educational institution in the 
Navy. It met a real want and it con¬ 
tinues to flourish to the present day. 

T he success of the Naval Institute 
inspired Luce to additional efforts, 
and in 1877 he wrote the Secretary of 
the Navy advocating the establishment 
of a post-graduate school where officers 
could be given instruction in the art of 
war. In 1884, Secretary Chandler 
established the Naval War College and 
appointed Luce as president. 

About 1873 the automobile torpedo 
was invented and shortly afterwards 
the Navy Department established a 
torpedo class at Goat Island, 

Newport, Rhode Island, to i 
study and develop the new 
weapon. The War College 
and the Torpedo School were 
the first strictly post-graduate 
schools of the Navy. The 
Naval War College was also 
the first institution primarily 
devoted to the study of naval 
warfare in the world although 
Germany and other European 
countries had their Army 
War Colleges. 

Thus the Naval War Col¬ 
lege, which is the apex of the 
present naval educational 
system, was the second edu¬ 
cational institution in point 
of time to be established. 

Later other post-graduate 
schools began to appear, for 
the period of naval recon¬ 
naissance was at hand; and 
although there continued to Naval F 
be some opposition in the 
service to additional schools, it was 
gradually overcome. 

After the World War, the Depart¬ 
ment detailed a Junior Class to the 
War College to be trained for duty on 
the staffs of high commanders and for 
command of small unitrt. This new 
course provides junior officers trained 
in staff duties, and directs the attention 
of a large body of junior officers to the 


study of war at a comparatively early 
age when their minds are fresher and 
they can readily comprehend new 
subjects. 

The Corps of Naval Constructors 
were next to realize the need of special 
post-graduate work, and in 1881 Rear 
Admiral Capps, then a junior officer, 
was sent to Greenwich, England, to 
study naval architecture and kindred 
subjects. Later prospective naval 
constructors werfe sent to Glasgow, 
Scotland, and this custom persisted 
until 1901, when candidates for the 
Construction Corps were sent to the 
Massachusetts Institute of Technology. 
This procedure still obtains, and yearly 
a quota of prospective naval construc¬ 
tors enters Massachusetts Institute of 
Technology. Some years later the 
Corps of Civil Engineers selected 
Rensselaer Polytechnic Institute for 
the post-graduate education of can¬ 
didates for its corps, and today both 
these institutions can be regarded as 
an integral part of the naval post¬ 
graduate system. 

AS early as 1893, the Bureau of 
Medicine and Surgery began a 
post-graduate course for medical offi¬ 
cers at the United States Naval 
Laboratory, Brooklyn, New York. 
This subsequently developed into the 
Naval Medical School affiliated with 
the Naval Hospital at Washington, 
In addition, this Bureau has, since 1920, 
sent officers to civilian institutions, 



UNITED STATES NAVAL ACADEMY 

An air view of the Naval Academy showing the United 
Naval Post-graduate School in center background, under the 


medical centers, and hospitals for 
special po^-graduate courses. 

About 1900, interest in post-graduate 
education began to quicken throughout 
the Navy because the great improve¬ 
ments in ship design, marine engineer¬ 
ing, electricity, ordnance material, 
and naval accessories, and the increase 
in educational standards throughout 
the United States made it plainly 


evident that four years at the Naval 
Academy was not sufficient to give 
officers the technical knowledge ne¬ 
cessary to carry on the various duties 
to which they might be assigned. The 
Department responded to this service 
reaction by establishing in 1909 a 
"School of Marine Engineering" at 
Annapolis, with a technical curriculum 
and a staff of instructors about half of 
whom were civilians, eminent in their 
own specialties. In 1912 the curriculum 
was extended to include courses in 
ordnance and gunnery, electrical en¬ 
gineering, wireless telegraphy, n^val 
construction, and civil engineering. 

The World War caused a temporary 
suspension of this school, which re¬ 
opened in 1919, with a more compre¬ 
hensive curriculum based upon: 

(a) A one-year basic course taken by 
all students at the Post-graduate 
School in Annapolis during which they 
refresh their knowledge of mathematics, 
physics, thermo-dynamics, and perhaps 
languages. 

(b) Specialized courses of one or 
two years given at the following uni¬ 
versities, where students concentate 
their energies on their particular sub¬ 
jects: Columbia University gives three 
of these courses—mechanical engineer¬ 
ing, electrical engineering, ordnance 
optics. Massachusetts Institute of 
Technology furnishes to naval students 
courses in aeronautical ergineering, 
ordnance design, ordnance torpedoes, 
and aerology, of one year each, and 

naval construction of two 
years. Both Harvard and 
Yale provide courses in com¬ 
munication engineering which 
include instruction in teleg¬ 
raphy and wireless teleg¬ 
raphy. Rensselaer Poly¬ 
technic Institute gives a two- 
year course in civil engineer¬ 
ing to the Ensigns who desire 
to join the Civil Engineer 
Corps. 

O RDNANCE, in addition 
to the course in torpe¬ 
does and ordnance design 
given at Massachusette In¬ 
stitute of Technology and 
ordnance optics at Columbia, 
requires a course of ordnance 
ballistics at the University of 
Chicago, ordnance explosives 
at the University of Michi- 
States ordnance metallurgy 

arrow at Carnegie Institute of Tech¬ 
nology. 

By this comprehensive system of 
post-graduate instruction, the Navy 
can be sure that its commissioned per¬ 
sonnel will contain a sufficient propor¬ 
tion of technical experts who are 
acquainted with the latest develop¬ 
ments in all material of a modem fleet. 
But the Navy Department gains a 
great deal more by this program of 
post-graduate education than a group 
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of officers highly skilled in certain 
technical activities; it is brought at 
once in contact with the numerous 
educational institutions of our country; 
it must acquaint itself with their many 
activities in order to insure that the 
Navy is fully utilizing their services. 
This contact broadens the whole out¬ 
look of the Navy, for, in attending these 
various universities, naval students 
learn more than the content of their 
particular course—they learn the latest 
methods of instruction and the newest 
systems of research; and they return to 
the service bringing this new mental 
contribution with them which they 
gradually diffuse to the whole body of 
naval officers throughout the service* 



This School of the Line is an in¬ 
termediate course between the Junior 
War College Course and the Naval 
Academy; and when practicable, grad¬ 
uates of this abhool, which lasts one 
year, proceed to the War College 
and, after taking the Junior Course 
there, are returned to the Fleet. This 
school, which the Navy established in 
1927, completes the last link in the 
chain between the Naval Academy and 
the Naval War College. Junior officers 
fortunate enough to be assigned there, 
begin the study of the art of command 
which they will continue many years 
later—after much practical experience 
in active service at sea—by taking the 
Senior War College Course. 

Aviation has be¬ 
come an integral and 
essential part of the 
Navy, and the Naval 
Academy curriculum 
has been widened to 
include many of its 
phases in the under¬ 
graduate work of the 
midshipmen. The De¬ 
partments of Engin¬ 
eering and of Seaman¬ 
ship carry out most 


provides special courses in naval com- 
municationB and torpedoes and 
refresher courses in languSges to 
officers about to go to foreign shore 
duty. 

The office of the Judge Advocate 
General in 1911 commenced sending 
officers detailed to duty there to the 
Georgetown School of Law after their 
regular office hours, and this practice 
continues. 

T he predominating characteristic 
of the whole scheme of naval 
education is the preparation of officers 
for particular tasks, beginning at the 
Naval Academy where all available 
time and the energies of the officers and 
instructors are concentrated on prepar¬ 
ing the midshipmen for their duties as 
junior officers of the Navy. The next 
step in the school system prepares line 
and staff officers for duty as heads of 
departments or command of small 
units, and in the third step, the Senior 
Class at the Naval War College, officers 
are prepared for high command after 
much practical experience. 

The Naval Academy has a definite 
task to perform within a limited period 
of time, and although it gets splendid 


ENSIGNS STUDY PARACHUITS 

A class of Entdm^ receiving post-graduate 
instruction in the use of parachutes 

'iliese technical specialists should 
insure us that our ships and their 
armor, guns, powder, shell, machinery, 
and boilers are the best that American 
science and industry can produce, and 
that the Navy will receive the care 
necessary to its efficient maintenance. 
This is an essential factor but it is not 


of the undergradui^te 
work; and so iffipw- 
tant has it become 
that the junior class at 
Annapolis does not 
take the summer prac¬ 
tice cruise but remains 
at the Naval Academy 
where it takes a thre^ 
months* course in 
naval aviation which 





MIDSHIPMEN ALOFT 


enough; the junior officers of the Navy 
will in due time succeed to higher 
command and they must early prepare 
themselves for this duty. To assist 
them in their preparation for their 
executive and operating duties, a 
‘‘School of the Line,** which was rec¬ 
ommended in 1919, was established 
in 1927, as soon as the number of 
officers available permitted. This 
course embraces navigation, tactics 
(elementary), ordnance, mechanical 
engineering, electricity, logic, econom¬ 
ics, diplomatic history and foreign 
relations of the United States, com¬ 
munications, radio, and aviation theory 
—a truly formidable list of subjects. 

B ut it must be remembered that the 
young officers taking this course 
come from the fleet and have some 
knowledge of all these subjects and are 
likely to be thoroughly familiar with at 
least one of them. This course enables 
young officers to even up their progress 
in the various branches of naval 
science, while it requires them all to 
take such subjects as logic, economics, 
and diplomatic history, that will en¬ 
large their mental horizon. 


includes aeronautical engineering, in- 
doctrinal flightat and ground school 
work. Midshipmen usually average 
an hour*s flight evqpry second working 
day during this course. 

In addition, the^ department main¬ 
tains elementary aviation schools at 
Hampton Roa^ and San Diego for 
post-graduate work, where gradu¬ 
ates may review their work of the 
Naval Academy^ Of if they graduated 
before the couito Vto established, can 
get an mdoctrinal flight course and 
some ground school work. 

The real Post-graduate Aviation 
School is at Pensacola, where naval 
aviators who are going to devote their 
major time to aviation receive either a 
primary or advanced course that re¬ 
quires two years. 

No less important than the Aviation 
School is the Submarine School at 
New London, Connecticut, where offi- 
cers and men destined for the sub¬ 
marine service are given a six-months* 
course in the operation and care of 
submarines. 

The Department also sends officers 
to the Chemical Warfare School of the 
Army at Edgewood, New Jemey, 


The Naval Academy keeps step with the 
development of naval aviation material 

young material to develop, it must 
limit its effort and its course to the 
practicable, and must first make a 
midshipman a “capable mariner** and 
then add the “liberal education.** The 
graduate of the Academy, no matter 
whether he goes into the Line or Staff, 
has only commenced his education. 
During his career he will probably 
learn more from the counsel, admoni¬ 
tion, and criticism of his seniors, and 
from his own experience, than from 
ttet-books and formal courses. In 
training enlisted men, the young officer 
will begin really to educate himself, 
and as he matures he will find already 
in operation available for his use the 
eompr^ensive school system herein 
described. And what is more important, 
he will find in the service an appreci¬ 
ation of the necessity of po8t-||[raduate 
education that did not always exist. 
But the Navy properly and justly 
retains a healthy distrust of impractiest 
theorists, and toe final test of all 
officers will be tiielr aldlity:to ca^^O^ 
their to toe Flitot, 
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Canada’s Peerless Playground 

O UR own national parks are exploited to such an extent that we 
are apt to forget that our neighbor over the border also has the 
beauty of nature. Therefore we shall both illustrate and briefly de¬ 
scribe the finest of Canada's natural possessions—Jasper Park. The 
avowed purpose of national parks is to make “the wild places of the 
land sacred/^ Civilization spells death to beauty; the primeval forest 
falls never to rise again. Waterfalls are denuded of their water so 
that wheels may turn and we can have cheap light and power. All these 
things are desirable, but the price is frightful. With the building of the 
transcontinental railways across the Yellowhead Pass a new door was 
opened to the Canadian Rockies; a new and wonderfxil alpine district 
was visioned to all lovers of the beauties of nature. Jasper National 
Park comprises 6380 square miles—a region larger than some European 
kingdoms, and more than half the total area set aside in Canada’s 
national reserves. One of the chief characteristics of the park is the 
variety and beauty of its mountain lakes. Outstanding, too, are the 
number and depth of the canyons, each with its turbulent stream and 
often a fine waterfall thrown in for good measure. 





. 








A LAC BEAUVERT 

Mount Edith Cavell in in the distance. A fine hotel has been built 
on the pine-girt shores of Lac Beauvert, one of the most beautiful 
lakes in Jasper National Park. The lake and the mountains form a 
surpassingly beautiful picture never to be forgotten by the tourist 


^ GLACIER LAKE 

Prom this vast ice sea issue streams which take their way finally 
to three oceans and carry life and fertility to thousands of miles of 
valley and plain. The attractions of Jasper National Park are so very 
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The Successful 

Airplane Diesel 

First Detailed Description to be 
Published of the Design of 
This Revolutionary Engine 


F or several years much experi¬ 
ment and research has been car¬ 
ried out in the effort to adapt the 
Diesel engine to airplane use. 
About a year ago the Packard Auto¬ 
mobile Company, of Detroit, an¬ 
nounced that it had been successful 
in designing and building such an 
engine but the construction details of 
this engine have been a carefully 
guarded secret. In the meantime a 
very extensive testing program has 
been carried out, a close estimate show¬ 
ing that the total of experimental 
ground and flight testing of this engine 
has amounted to an equivalent of ap¬ 
proximately 330,000 horsepower-hours 
which represents a sufficient output 
for an average plane to fly a distance 
of a quarter of a million miles. It 
has passed an Army 50-hour accept¬ 
ance teat, and for it the United States 
Department of Commerce has issued 
an approved type certificate. Its ad¬ 
vantages have been covered in some 
detail in past issues of Scientific 
American*. In this discussion, there¬ 
fore, we shall limit ourselves to a 
description of the most important con¬ 
structional details, condensed from a 
description by the designer, Captain 
L. M. Woolson. 

T he Packard Diesel aircraft engine 
is of the radial air-cooled 
type having nine cylinders with 
a bore of 4 13/16 inches and a 
stroke of 6 inches, giving a dis¬ 
placement of approximately 980 
cubic inches. It is rated at 225 
horsepower at 1900 revolutions 
per minute and weighs 510 
pounds, or 2.26 pounds per rated 
horsepower. The engine's outside 
diameter is slightly over 45 inches 
and it is attached to the mount- |r 
ing ring with eight 3/8-inch bolts. ^ 
So far as its general character¬ 
istics are concerned, with relation 
to size, weight, and general ar¬ 
rangement, the engine does not A 

differ radically from conventional ^ 

gasoline aircraft engines of a sim¬ 
ilar type. However, the engine 
incorporates many constructional 
features never before employed in 
aircraft engines. 

A casual inspection reveals a radical 

*S(*e iMiRe 73, January. 1929; iiage 356, April, 1929; 
page 222, October. 1929; page 36, January, 1930; 
and page 310. Apm, 1930* 







departure from current 
practice in that each cylin¬ 
der is supplied with only one 
valve which serves as both j 
inlet and exhaust; and the 
single rocker-arm box which 
is slanted in the direction of 
the spiral of the slipstream 
contributes much to the 
clean external appearance 
of the engine and, what is 
more important, to its low 
parasitic drag. 

The real point of de¬ 
parture between the system THE PACKARD DIESEL ENCINE 

used by the ga^line air- planes. In appearance, it does not 

craft engine ana tne Diesel differ radically from the conventional gasoline engine 
engine are the ignition sys- 

tema involved. The gasoline engine practice, is the ability to extend the 
requires a complicated electrical igni- range of engine speeds possible with 
tion system in order to fire the combust- the Diesel cycle. Stationary and ma- 
ible mixture whereas the Diesel engine rine Diesels have heretofore been rated 
generates its own heat to start com- at 100 to 300 revolutions per minute 
hustion by means of highly com- and even so-called high-speed Diesels 
pressed air. The temperature of the have been limited to about 1200 
air in the cylinder at the end of the revolutions per minute. The speed of 
compression stroke of a Diesel engine the Packard Diesel, however, has been 


operating with a impression ratio of 
about 16 to 1 is approximately 1000 


increased to over 2000 revolutions per 
minute. This has been accomplished 


degrees, Fahrenheit, which is far above by an engine design that produces 
the spontaneous ignition temperature exceptional fuel tiubulence. This and 


of the fuel used. 

One important advance, in the 


the highly efficient, quick-acting fuel 
pumps are the means that produce the 


Packard Diesel, over previous Diesel accelerated mingling of the fuel and 

# wr iwhich bring about the greatly 

increased speed. The engine 
structure has been designed to 
withstand the resulting maximum 
cylinder pressures which are 
considerably in excess of 1200 

TTERETOPORE Diesel en- 
gines, even of the light¬ 
weight type, have weighed about 
25 pounds per horsepower; the 
Packard engine weighs but one 
tenth as much. A review of the 
design will show that important 
weight economies have been se- 

carbureters and magoetoit and by 
an intense simidifloation of de¬ 
sign. Evidences of the latter are 
found in ihe one-pieee taraakcase 
construction extremely lij^t 
weight and the, sinide valve 
IN PARTIAL CROSS-SECTION arrangement which automatically 

Vlvea «ms. fa.! and other parts *** ^ Ordinarily 

descdbed in tlm text are cletrly fhowfl TequbreO fOT tfliw 
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Tfie erankokse, which wcisrhs only 34 
poun^ is unique not only because it 
is of one piece and thus dispenses with 
heavy flanges and bolts, but also in re¬ 
spect to the novel fashion in which the 
cylinders are fastened to the crank¬ 
case. Two circular hoops of alloy steel 
encircle the cylinder flanges in contact 
with the crankcase at the front and 
rear of the engine and these hoops are 
contracted by means of sturdy turn- 
bucklea. Thus an initial stress 
which exceeds by a wide margin the 
operating stress resulting from the 
cylinder explosions, is set up in these 
hoops. Under this system the crank¬ 
case is subjected to an initial compres¬ 
sion which it is well adapted to resist. 
When the engine is running, however, 
these stresses are materially reduced 
and at no time is it possible to transfer 
any tension loads from the cylinder to 
the crankcase. 

O F no less importance are the ar¬ 
rangements whereby the crank¬ 
shaft and propeller are protected from 
excessively high stresses. In the Pack¬ 
ard Diesel the maximum cylinder pres¬ 
sures are over 10 times as great as the 
average cylinder pressures during the 
working stroke. This would necessi¬ 
tate the pistons, connecting rods, 
crankshaft and propeller being ap¬ 
proximately 10 times as strong as 
they would have to be to resist the 
average pressure, were it not for the 
fact that effective measures have been 
taken to cushion these major parts of 
the engine from the shock loading. 
Advantage is taken of the fact that the 
peak explosion pressures exist for a 
very short time in each cycle. The 
crankshaft counterweights and the 
propeller are both flexibly mounted on 
the crankshaft so that the stresses in 
the crankshaft are greatly reduced. 

The counterweights, instead of being 
rigidly bolted to the cheeks, are pivoted 
on them and are located between 
powerful compression springs. When 
the crankshaft is suddenly accelerated, 
the counterweights lag behind slightly 
so that the peak cylinder pressure 
is expended before the counterweights 
are again solidly driven by the crank¬ 


shaft. In a similar fashion the pro¬ 
peller hub is allowed to float on an 
extension of the crankshaft driving 
end, and specially designed propeller- 
blade clamp rings, provided with in¬ 
tegral driving lugs, receive the driving 
effort from a two-arm driving member 
splined to the crankshaft. On the 
extremity of each of these two arms a 
pair of rubber blocks are compressed, 
between which the propeller clamp 
ring driving lug is secured. The in¬ 
herent damping or hysteresis of the 
rubber blocks, supplemented by the 
surface friction in the counterweight 
mounting, quickly and entirely 
smooths out the shaft rotation. 

Each cylinder weighs only 11% 
pounds. It was recognized that the 
cooling problem of a Diesel cylinder 
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wUl he BMnths method of tncmatiiig countorweighte 
m pivots between springs to cushion the shock of explosion 


CYLINDER CROSS-SECTION 

Side view, showing mechanism of one 
cylinder, left side, and the two cams 

was considerably simpler than that of 
a corresponding gasoline engine cylin¬ 
der since the increased thermal effi¬ 
ciency of the Diesel is reflected in far 
lower heat losses to the cylinder walls. 

This fact justified a 
simple form of closed- 
end blinder design in 
which the cylinder head 
proper is formed inte¬ 
gral, with the cylinder 
barrel, a construction 
which is not considered 
satisfactory for gaso- 
Uue engines. 

The fact that only 
pure air is drawn into 
the cylinder on the in¬ 
take stroke of the Diesel 
permits the use of a 
single valve for both 
inlet and exhaust pur¬ 
poses. This arrange¬ 



THE 34.POUND CRANKCASE 

This is unique because of its construction 
and method of attaching cylinders 


ment makes for simplicity, weight 
saving, and reliability; and, further¬ 
more, the available time for opening 
and closing the valve is lengthened 
appreciably so that lower rates of 
acceleration thereof can he utilized, 
thus saving wear and tear on the 
whole mechanism. 

In this Diesel the turbulence neces¬ 
sary to insure a homogeneous mixture 
of fuel and air is accomplished by 
giving the incoming air an extremely 
rapid whirling motion. This high 
velocity spiral motion of the air is 
brought about by shaping the inlet 
port as a flattened Venturi arranged 
tangentially to the cylinder bore. By 
this method of air injection and the 
finely atomized injection of the fuel, 
accurately controlled and timed, com¬ 
plete combustion is assured. 

T he feature which probably con¬ 
tributes most to this phase of 
operation is the combination fuel pump 
and nozzle unit. Heretofore the ma¬ 
jority of solid fuel injection Diesels of 
the high-speed type have been char¬ 
acterized by a multiple pump unit 
mounted somewhere on the engine re¬ 
mote from the cylinder heads in which 
the nozzles are located, and connected 
to them by comparatively long capil¬ 
lary tubing. The many difficulties 
arising from this kind of system have 
been overcome in the Packard Diesel 
since the pump and nozzle are practi¬ 
cally one unit with extremely short 
connecting passages between them. 

The crankcase is a one piece mag¬ 
nesium alloy casting of rather large 
diameter, this casting supporting 
through the medium of a forged steel 
container a deep-groove ball bearing 
at the front end adapted to take both 
propeller thrusts and radial load at 
this point. A roller bearing is 
mounted immediately ahead of the 
front crankshaft cheek, this bearing 
arrangement being quite orthodox. 

The crankshaft is of the commonly 
used split type, the rear half being at¬ 
tached to the front half by means of a 
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clamp bolt and key engaging the crank- 
pin. The rear cranksh^t bearing is also 
of the roller bearing type and is sup¬ 
ported in a removable wall in the 
crankcase, termed the diaphragm. The 
diaphragm also carries the major 
working parts concerned with the op¬ 
eration of the valves and fuel pumps. 

The connecting rod assembly fol¬ 
lows standard practice in practically 
every respect, a master connecting rod 
being used in conjunction with eight 
link connecting rods. 

The valve and fuel-pump push rods, 
of which there are nine each, are 



LIGHT-WEIGHT CYLINDER 


At left: front of cylinder with air intake. 

At right: rear, air valve and fuel pump 

radially arranged at the rear of the en¬ 
gine and are, in turn, operated by two 
cams which are formed integrally and 
each of which is provided with four 
lobes. These cams are driven at one- 
eighth engine speed in the direction 
opposite to the crankshaft rotation, a 
large internal gear being formed in¬ 
tegrally with the cams and a compound 
idler gear meshing with the cam and 
crankshaft gears respectively. Both 
the single valve and fuel pump of each 
cylinder are operated through the 
medium of rocker arms which contact 
with the respective cams and are sup¬ 
ported on a common shaft which is 
anchored in the diaphragm and which 
also obtains a steady bearing in suit¬ 
able bosses formed in the cover casting, 

W HERP^AS the inner end of the 
air-valve push rod seats in a 
spherical receptacle formed in the 
rocker arm referred to, the inner end 
of the fuel-pump operating push rod 
fits in a specially formed groove or 
channel provided in the fuel rocker 
arm. Furthermore, these fuel-pump 
push rods are connected by linkage 
near their inner ends to a circular con¬ 
trol ring mounted in a groove on the 
diaphragm, the movement of which 
ring is controlled by an externally 
mounted lever connected to the pilot’s 
control and offering the sole means of 
regulating the speed of the engine. The 
linkage referred to moves the inner end 
of the pump push rods, this movement 
altering the effective stroke of the'fuel- 
pump plunger and thus varying the 
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amount of fuel Injected into the cylin¬ 
ders in accordance with requirements. 

The cylindi^head caps (see draw¬ 
ings) are light aluminum ^loy cast¬ 
ings which serve merely to support the 
overhead valve mechanism and valve 
stem guide and incorporate the inlet 
and exhaust ports. This casting is se¬ 
cured to the top of the cylinder by 
means of ten studs which insure good 
thermal contact for heat transfer from 
the upper surface of the cylinder to 
the radiating fins on the caps. 

The aluminum alloy piston used is 
characterized by a peculiarly shaped 
head provided with an eccentrically 
located pocket which is designed to 
promote, in conjunction with the inlet 
port and valve arrangement, the high 
degree of turbulence which is so largely 
responsible for the efficient operation 
of this engine at high speed. 

The fuel pump and nozzle assembly 
constitute a radial detachable and 
interchangeable unit which is bolted to 
a flange on the rear of each cylinder. 
Among the advantages favoring this 
construction are the elimination of all 
high-pressure tubing between pump 
and nozzle and the avoidance of the 
resultant troubles, such as air pockets, 
after dripping, and variations in tim¬ 
ing due to the compressibility of the 
liquid in the piping and the elasticity 
of the pipe itself under pressures as 
high as 6000 pounds per square inch. 

O NE of the major problems in con¬ 
nection with the development of 
this Diesel airplane engine has been 
the matter of starting. The special 
requirements in aircraft service are 
that the engine must start promptly in 
all conceivable operating temperatures, 
and also that the starting mechanism 
must be light in weight and simple to 
operate. A great deal of experimenta¬ 
tion was carried on with various types 
of starters, such as the cartridge type 
using 12-gage shotgun shells, the com¬ 
pressed air type, and various forms of 
field starters not carried in the plane. 
It was finally concluded that the con¬ 
ventional type of inertia starter, used 
so extensively with gasoline aircraft 
engines, offered the best solution. It 
was also found necessary to develop an 
incandescent heating element, or glow 
plug, to give the required heat for 
starting at below-zero temperatures. 
These glow plugs offer no handicap 
to the ordinary operation of the Diesel. 
With them instantaneous starts are 
possible at any temperature at which 
it is possible to turn the engine over at 
all. 

The starter incorporates a small 
flywheel which is rotated through a 
system of gearing at very high spe^ by 
means of either a hand crank or an 
electric motor. ‘ When suflflcient energy 
has been imparted to the flywheel, a 
dog^type clutch is manually engai^ 
with the crankshaft, resulting in the 
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rapid cranking of the engine dnrim the 
few seconds necessary to dissipate the 
energy stored up in the flywheel. The 
engine starts immediately on its regu¬ 
lar supply of fuel oil, no special fud or 
preparatory heating being necessary. 
At very low temperatures, however, 
it is essential to use the i^ow plugs. 

In stopping the engine it is merely 
necessary to close the throttle com¬ 
pletely against a spring stop, this extra 
motion of the throttle mechanism 
serving to restrict the stroke of the fuel 
pumps so that no fuel is forced into the 
nozzle. The engine can be stopped in¬ 
stantly no matter how hot it may be, 
without danger of kicking backwards. 

S UMMING up: the engine is started 
with the throttle wide open, and 
then is easily stopped by closing the 
throttle completely. There are no 
other controls used except those of 
the inertia starter. The engine auto¬ 
matically adjusts itself to burn effi¬ 
ciently whatever fuel is being injected. 

A very intensive testing program 
was carried out in the development of 
the Packard Diesel. This testing has 
comprised dynamometer, torque stand, 
and flight testing in two different 
types of planes: a Stinson Detroiter, 
six-place cabin plane, and a Waco 
three-place open cockpit plane. 
Ground testing on individual engines 
has been carried up to 600 hours on 
the dynamometer. This program has 
covered a period of two and a half 
years of test work. 

As a result of this development. 



ALUMINUM ALLOY PISTON 

With two compreMion rings and one oil 
ring. The pocket helps promote.turlmlence 


simplification and further economies 
in the operation of transport planes 
may be prophesied. Large transport, 
mail, and freight planes may be driven 
either by a single Diesel engine of 
large power or possibly by two smaller 
engines mount^ on the wings so as to 
remove the source of noise from the 
passenger compartment. In this fae^- 
km it is beltev^ that a high degree of 
safety and low coet of operation will 
be arrived at, thua greatly stimalating 
the growth of commerdal aviatioiu 
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Advice to Students of Aviation* 

By DR. H. 3. COOPER 

Medicml Station, Atrantutict Brmnch, Depmrtmtnt of Conimtrte 


A LL personB desiring to become 

/% licensed pilots should bear in 
/ \ mind that while they may 
pass the physical require¬ 
ments for student and private pilot 
licenses, that is no guarantee they will 
not have difficulty with the physical 
examinations for limited commercial 
or transport licenses. 

Many former students have been 
physically disqualified when they ap¬ 
plied for Umit^ commercial or trans¬ 
port licenses, and, as a result, con¬ 
siderable misunderstanding and dis¬ 
appointment have arisen. Therefore, 
the medical section of the Aeronautics 
Branch desires at this time to dissemi¬ 
nate as much information on the sub¬ 
ject as possible. 

'"P'HE medical section approves or 

A disapproves a medical examina¬ 
tion upon the basis of the grade of 
license applied for. If a student ex¬ 
amination shows that the applicant 
just barely meets the physical require¬ 
ments for that grade, he will be 
qualified for it. However, the medical 
section can not write the applicant 
that while he has been approved as a 
student pilot, and will be approved 
later for the grade of private pilot, his 
examination is unsatisfactory for either 
limited commercial or transport pilot 
and therefore he will not be able to 
reach either of these grades of license 
as long as his present defects exist. 

The reason the medical section can 
not do this is because it has no way 
of knowing, out of the total number 
of student applications received, what 
students plan to become limited com¬ 
mercial or transport pilots. 

There are two fundamental princi¬ 
ples that a student should? keep in 
mind when he starts in training. 

1 . If his sole desire is to become a 
private pilot for the purpose of flying 
his own plane when and where he 
pleases, and if he has no desire to 
operate commercially, he should take 
the student physical examination. If 
satisfactory, this examination will also 
qualify him for the grade of private 
pilot when he becomes eligible for the 
flight test and the written examina¬ 
tion for that grade. 

2 . If a student's sole purpose in 
applying for a student permit is to 
become later a limited commercial or 
transport pilot, he should take the 
transport physical examination at the 
start. In this way he will know before 
he starts his training whether he has 
any defects which will bar him from 
qualifying for that grade of license 
he ultimately desires. 

"♦Reprinted by courtegy nf Tk^ United States Daily, 


The student who desires to become 
a limited commercial or transport pilot 
will not be put to any more expense 
for medical examinations by following 
this advice, because, although he pays 
$15 for the transport examination, 
this examination includes tests that 
will hot have to be made again no mat¬ 
ter how long the interval may be be¬ 
tween the date of the examination and 
the time at which he becomes eligible 
for the limited commercial or trans¬ 
port license. If he takes the student 
examination for $10, he will later pay 
$5 for that portion of the examination 
not made originally. 

The attention of student applicants 
also is directed to the following: 

1. The Department of Commerce 
maintains two types of physical ex¬ 
amination, one for student and private 
pilot and one for limited commercial 
and transport pilot. The require¬ 
ments for student and private pilot 
are, of course, very much more lenient 
than those for limited commercial or 
transport pilot. 

2. Any applicant who has been 
physically qualified for student pilot 
on the basis of a satisfactory student 
examination will be physically accept¬ 
able for private pilot at a later date, 
provided, of course, that his physical 
condition has not changed adversely 
in the meantime. 

3. Any applicant who has been 
physically qualified for student pilot 
on the basis of his having taken and 
passed a transport physical examina¬ 
tion, will be physically acceptable for 
any grade of license applied for at a 
later date, again provided that his 
physical condition has not fallen below 
standard in the meantime. 

4. When a student applicant takes 
the transport physical examination 
and finds that while he qualifies for 
student and private pilot, he does not 
qualify for limited commercial and 
transport pilot, he should write the 
Medical Section, Aeronautics Branch, 
Department of Commerce, Washing¬ 
ton, for an official opinion on his de¬ 
fects. The Medical Section will inform 
him what the possibilities are of his 
receiving medical approval for the 
higher grades of license by a waiver. 

5 . If any applicant is physically dis¬ 
qualified for student pilot, he is at 
liberty to inquire of the Department 
the nature of his defects, and if the 
medical section believes there is any¬ 
thing in the way of treatment that 
will reasonably improve the defect, the 
applicant wijl be so advised. 

6 . When a student applicant has 
been physically disqualified by a med¬ 
ical examiner^ he should await action 


on his examination by the Department. 
He should not visit other examiners 
in an effort to qualify, for even if an 
examination made by another medical 
examiner is satisfactory, it will not be 
accepted. Under such circumstances 
the Medical Section will require that 
the applicant return to the original 
medical examiner in order to demon¬ 
strate to that examiner that the ^dis¬ 
qualifying features are no longer 
present. 

7. Prospective applicants who know 
they have certain physical defects are 
invited to cornmunicate with the Medi¬ 
cal Section and state the nature of the 
defects. The Medical Section will 
inform the prospective applicant 
whether or not the defects are dis¬ 
qualifying. 

8 . The student permit of any stu¬ 
dent will be suspended in case of an 
accident in which he sustains personal 
injuries such as to interfere mate¬ 
rially with bodily functions. The sus¬ 
pension of the student permit will be 
maintained until the student is able to 
submit to a physical examination, 
made by an authorized medical ex¬ 
aminer, showing that the student has 
recovered from his injury. In case of 
partial recovery, the medical section 
will determine whether or not the re¬ 
covery is sufficient to warrant removal 
of the suspension. 

9. In order to make the visual re¬ 
quirements clear, special attention is 
directed to this paragraph. The lowest 
vision acceptable for student pilot is 
20/50 in either or both eyes, without 
correcting lenses. Judgment of dis¬ 
tance must be within the normal speci¬ 
fied limits, without correcting lenses. 
If the student just meets the forego¬ 
ing minimum requirements, he is re¬ 
quired to wear correcting lenses in his 
goggles, bringing his vision approxi¬ 
mately to normal. His judgment of 
distance must be within qualifying 
limits while wearing this correction. 
Failure to meet any of the foregoing 
requirements will result in disqualifi¬ 
cation. 

10. When it is necessary for the 
student to wear corrective lenses in 
his goggles, the correction should be 
ground into the goggle lenses. Small 
corrective lenses fastened on the in¬ 
side of the ordinary goggle should not 
be purchased. Students should be very 
particular in these matters, for incor¬ 
rect lenses often result in harm to the 
vision. 

11. Student applicants who do not 
meet at least the minimum physical 
requirements will not be recommended 
for license.. Waivers will not be recom¬ 
mended for students. 
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Stunting for Safety 

Training in Plane Acrobatics In¬ 
stills Confidence and May Help 
the Pilot Out of Tight Places 

By IJEUTENANT (j.g.) H. B. MILLER, U. S. N. 


S TUNT flying has been the direct cause of perhaps more peace¬ 
time air crashes than any other one thing. As a result of this 
fact and the consequent adverse publicity freely dispensed by 
many periodicals and newspapers, the prejudice of the public 
against stunting has been so encouraged that it is now almost 
insurmountable. The ability to stunt, however, is at times an 
invaluable aid to safety; it may even mean the difference between 
life and death for the pilot and his passengers. Lieutenant Miller 
explains in no uncertain terms why and when this is so. 

—The Editor. 


IN A SWEEPING DIVE 

A Boeing Navy fighter in a dive. It is imperat 
edl military aviators have much stunt flying 

T he reaction of the public 
against stunt flying has defin¬ 
itely begun. Denunciations 
of stunting and acrobatic fly* 
ing are becoming more and more fre¬ 
quent. No doubt there has been 
sufficient flagrant display of this type 
of flying to warrant public censure, 
but on the other hand, it is more 
likely that the whole truth of these 
cases has not been known. 

Only recently a pilot lost control of 
his plane while performing a loop. 
Both the pilot and passengers were 
killed. Moreover, people on the ground 
were endangered, because the plane 
fell into the heart of the residential 
section of the city. On the face of 
the matter, stunt flying would auto¬ 
matically be condemned. 


would have observed the 
Air Commerce Regulations 
and private property would 
not have been endangered. 

For safety’s sake, then, 
why not prohibit all forma 
of stunting by all pilots? 
The answer is a paradox. 
For safety’s sake, regulated 
acrobatic flying should be encouraged. 

The expression ''stunt flying” is^ 
used generally to cover the abnormal 
maneuvers which can be done with an 
airplane. In addition, this expression 


ive that 
training 



From a half-completed loop, a roll 
ovf*r and flight in the opposite diroction 


enthusiasm of the public for aviation. 

Our military services will not assist 
in the dedication of an airport, when 
the program tolerates such flying as 
wing-walking. This type of stunting is 
discouraged offlcially. 

The expression "acrobatic flying” is 
accurately applied to those intentional 
maneuvers of a plane flying in any 
positions other than a straight line. 
When done at a dangerously low alti¬ 
tude, acrobatic flying becomes stunt 
flying. 

Acrobatics can be indulged in safely 
only with suitable equipment. Train¬ 
ing ships and sport planes capable of 
being stunted are now available. 
Strength sufficient for violent flying is 
built into these ships and the manu¬ 
facturer of a plane will state the maneu¬ 
vers for which his ship is designed. 
The ''pilot who stunts a plane which 
is not designed for that purpose will 
sooner or later come to grief. Too often 
have the wings deserted an old broken- 
down plane during some violent man¬ 
euver. The flyer who recognizes the 
limitations of his ship will probably 
enjoy a long career in aviation. 


U nfortunate as is this case, it 

is positive proof of the definite 
need of thorough acrobatic training 
for all flyers. This particular pilot 
had just obtained his private license, 
after the necessary 15 hours of solo 
flying and 10 hours of dual instruction, 
which permitted no time to devote to 
advanced flying. The pilot’s stunt 
training was obtained on the ground at 
a round-table discussion. In addition, 
the flyer violated all air traffic rules 
when he stunted over an inhabited 
district. It is amazing to think that 
two people could be found who had 
sufficient confidence in such a novice 
pilot as to take a joy hop with him. 

Had the pilot qualified after a 
thorough training course, he would not 
have lost control of his ship. Also had 
be been thoroughly indoctrinated, he 


should include such 
things as diving at 
hangars, flying low over 
cities, and other forms 
of "dizzy flying.” More¬ 
over, all unnecessarily 
hazardous flying such 
as the Dole Flight are 
covered by the term 
"stunt flying.” 

Such stunt flying as 
changing from one 
plane to another while 
in flight, and long over¬ 
water flights in land- 
planes after insufficient 
preparation, add noth¬ 
ing to the progress of 
aviation. Failures re¬ 
sulting , from such at¬ 
tempts discourage the 



All photocfapha uni Navy OfBoiol 


THE HIGH-HAT SQUADRON 

Executing difficult maneuvers and formation flying with 
planes lashed together with ropes, at the National Air RacM 
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Acrobatics can be performed with 
various degrees of gentleness. Some 
pilots can bring a plane down after a 
stunt hop with the ship in perfect 
condition. Others will perform ex¬ 
actly the same maneuvers and land the 
plane with slack in the brace-wires. 
Few ships have ever been built that 
cannot be broken up in the air if the 
pilot so desires. Even military fight¬ 
ing planes, which possess a safety fac¬ 
tor of 12, can be flown to pieces. Just 
because a commercial plane will with- 


.HALF TURN 
or SPIN 






SPLIT “S ’ 

Useful for turning in a limited spaee. 

The pilot climbs st^ply, stalls, and turns 

stand active evolutions, that feature 
should not be abused. Material 
failures are especially apt to result 
when pulling out of prolonged and fast 
dives. 

Confidence can be instilled in a stu¬ 
dent flyer in no better way than by 
giving him acrobatic training. This 
should come after the student has had 
15 or 20 hours of solo flying. A person 
learning to swim progresses slowly until 
he is thoroughly at home in the water. 
Moreover, he lacks faith in himself at 
first. The same is true of the student 
aviator. 

Handling a plane under unusual con¬ 
ditions and attitudes gives the young 
flyer complete confidence in his flying 
ability. If he should ever find himself 
thrown into some unusual maneuver, 
it will not be strange to him. He will 
instinctively manipulate his controls 
as in acrobatic flying in order to return 






A DIFFICULT LOOP 


The pflot begins the loop, makes a full roll at the top 
ol St, ccnnpletes the loop, then continues original flight 


the plane to its normal | ||| |||^ ^ 

One ease on record shows 
that a flyer became lost in 
a low-hanging fog.^ In en- 
deavoring to continue his 
flight to a landing field, he xMkSl 
followed a blind canyon. 

Suddenly the pilot found 
himself hemmed in by the 'Mi, . 
canyon walls. In front 

was a spur of the mountain 
which was too high for him 
to climb by flying straight 
ahead. Nosing the plane "" 

down momentarily to gain 
speed, the pilot pulled ^ f - 
back sharply on his con- ? VV:‘ 
trol stick. At the top of ' 

the loop, he half-rolled his ^ ^ 

ship into an Immelman I 

turn. Saved; one life! K ' 

Instructions in acrobatics , * " 

are quite simple. The vari- ^/I 

ous stunts are discussed in 
detail on the ground. The 
instructor then takes the 
student up and goes through 
each maneuver a number of 
‘times. With the instructor 
still in the plane, the stu- maneuvei 
dent goes through the evo¬ 
lutions until he has learned to perform 
them with a fair degree of skill. The 
novice then must put in many long 
hours of solo acrobatic flying for 
mastery of stunt^ is had only by long 
and arduous practice. Finesse and 
perfection are a result of hard work. 

E xcluding the various forms of 
inverted flight, which is extremely 
advanced, there are only a compara¬ 
tively few acrobatics. By ingenious 
combinations, a skilled pilot can ap¬ 
pear to do a multitude of distinct 
maneuvers, but the bases of practically 
all of them are the loop and the spin. 
Nearly all other maneuvers are merely 
variations of the^lspin. Among these 
are the barrel-roll, which is a horizontal 
spin; the falling leaf, which is a series of 
partial spins, alternating to right and 
left; and a split “S'" which is a half¬ 
spin reversing the direction of flight. 

A combination of loop 
and spin produces a roll on 
top of a loop. The Im- 
melman turn is merely a 
half-roll executed at the 
top of the loop. This re- 
verses the direction of 
, flight and at the same time 

j gains altitude. The roll can 

^- J be extended into a double- 

/ ^ roll and even a triple-roll. 

A recently devised maneu- 
ver has proven popular. 
This is called the ‘‘slow 
roll.’* In this the pilot rolls 
his ship horizontally by use 
oi' the ailerons alone. An 
It the top appreciable len^h <Jf time 
inai flight IS required for this maneu- 






'''! > ^ 'r V' >! K 






LOOPING IN FORMATION 

An experienced pilot can follow another through any 
maneuver. Here three Navy planes are on top of a loop 

erform ver, as compared to the snap-roll 
. The which is merely a stall, 
y long The flipper turn and the wing-over 
ig for are not classified as stunts. The 
y long former is merely a steep turn of a 
le and greater bank than 45 degrees. Here 
^ork. the action of the elevators and rudders 
reverse in their relation to the horizon, 
rms of Picture the tail surfaces inclined over 
remely 45 degrees from their normal position. 



WING-OVER 

A climb, a steep banking turn, and the 
plane has reversed, but has lost altitude 

The rudder then becomes the elevator, 
and vice versa. The wing-over is 
merely a 180-degree turn with a sharp 
climb at the moment of greatest bank. 

This maneuver begins with what is 
practically a stall and, when it is com¬ 
pleted, the plane is flying in the op¬ 
posite direction with less altitude. 

Acrobatic flying is used by the 
military services almost exclusively for 
training purposes. A good stunt pilot 
is generally a smooth flyer. Always, 
is he master of his plane, but he rarely, 
if ever, indulges in acrobatic flying 
without good reason. 

Contrary to popular belief, stunts are 
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DOING A BARREL ROLL 


A Navy fighting piano doing a l)arrel roll, photographed past the rudder of anot her plane. This 
maneuver ia the same as tne ordinary spin, except that the piano's movement ih horizontal 

seldom indulged in during aerial com- the air, and for people on the ground, 
bat. This is because most of them are These rules provide that no acrobatic 
based on a spin which is a result of a flying shall be done over a congested 
stall, and a stall means, of course, loss area, over an open-air assembly of 
of speed and altitude—two factors people, or within 1000 feet horizon- 
which cannot be sacrificed during tally from an airport or airway. These 
combat. It is an acknowledged fact are very necessary rules, 
in pursuit work that the simplest Further, all such maneuvers shall be 
maneuvers will lead to a conserva- completed at an altitude of not less 
tion of altitude and consequently to than 1500 feet. This is a wise pro- 
the most advantageous positions. An vision. The student, especially, needs 
experienced pilot will follow his enemy plenty of altitude in order to recover 
through a loop or Immelman turn from possible spins. High aloft, mis- 
with no difficulty whatsoever. And takes can be corrected, and in case of 


to the attainment of perfection. They 
knew every trick of the air and of the 
planes they were piloting. 

No one who saw Lieut. A1 Williams’ 
inverted stunt flying at the Air Races 
in Cleveland last October could fail to 
realize that here was a master of the 



FALLING LEAF 


After a stall, the plane settles like a leaf 
until the pilot dives to regain eontrol 


if the enemy goes through maneuvers 



From left to right. Lieutenants Davis, 
Tomlinson, and Storrs, three Navy fliers 


engine failure a bountiful supply of 
altitude is most comforting. 

Exceptions to the Air Commerce 
Regulations are granted in special cases. 
For instance, at the National Air 
Races, acknowledged masters of acro¬ 
batics are permitted to perform at 
lower altitudes. As a crowd producer, 
there is no equal to such spectacular 
performances. 

Who, having seen them, can forget 
the ’Three Sea Hawks,” and the 
“Three Musketeers” at the races held 
in Los Angeles in 1928? The tre¬ 
mendous crowds saw probably the 
most perfect flying of all time. 

A S the Sea Hawks rolled over and 
u flew across the field on their backs 
in perfect formation, one man who was 
watching the performance was over¬ 


airplane. His uncanny skill is a direct 
result of the many arduous hours spent 
in practicing acrobatic flying. 

Fortunately, the Department of 
Commerce prohibits stunting with 
pay passengers. But there are thrill¬ 
seeking people who would tempt a 
pilot with money to attempt maneu¬ 
vers unsafe with his type of plane. 
Accidents would multiply [overnight 
if this restriction were removed. Few 
pilots can afford to fly a person on a 
stunt hop just for friendship’s sake. 
It is an expensive gesture and, in 
addition, there is always the possi¬ 
bility of a resulting liability lawsuit if 
the passenger should be injured, friend¬ 
ship or no friendship. 

Acrobatic flying is merely hard work 
which prepares a pilot to fill a position 
of responsibility and trust. It is 


that result in loss of altitude, the 
following plane holds a distinct ad¬ 
vantage. 

The commercial flyer has no need for 


heard to say, “I don't believe it. 
There is a trick in it somewhere.” 
The trick was in the many hours of 
hard work these men had devoted 


therefore of the greatest importance 
that the syllabus of every aviation 
school should include thorough train¬ 
ing in acrobatic flying. 


stunts in his everyday work. If he 
has mastered acrobatics, however, he 
will be a better flyer in every way. 
Safety in the air is augmented by the 
experience and skill of the pilot. The 
passengers he carries will be safer be¬ 
cause of his ability to handle a plane 
in any emergency or abnormal at¬ 
titude. 

Except in a very few special ctises, 
acrobatic flying should be indulged in 
only under the air-traffic rules of the 
Department of Commerce. The basis 
of these regulations is safety- for the 
performing plane, for other planes in 



BARREL ROLL 


This maneuv#*r might jiwt as well called “the corkeorew** for the plane, in executing it, 
moves forward in a horizontal spiral, slightly changing its altitude in the manner shown 
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Midget Marine Motors 

The Rise of the Outboards Has Been Rapid, 
But Even Qreater Developments 
May Be in Store 

By THOMAS W. FARNSWORTH 


T he desire to transform the 
row boat into a motor boat 
was no doubt the raison d'etre 
of the outboard motor. The 
first attempts were simply small edi¬ 
tions of larger inboard motors, with 
clutches, shafting, foundations, stuff¬ 
ing boxes, and struts. It was, of course, 
difficult to shift these from one boat 
to another, and even when this was 
done, the chances were that the new 
boat had to be made over before it 
would take the motor. The solution 
of this problem was a portable, de¬ 
tachable motor which could be clamped 
to the stern of the small boat. Thus 
we have the so-called ''outboard 
motor.” 

O NE man’s meat, as has been said,, 
is another man’s caviar. And 
how well we see this demonstrated in 
the world of outboard motors! The 
little motor which saves hours of 
labor for the fisherman or hunter who 
"putt-putts” to his day’s sport in the 
early dawn, is the same motor which 
gives hours of joy to the children at 
the seashore or on the lake, while the 
more powerful motors provide the last 
word in thrills for those who get their 
fun in racing or stunting on the water. 

Formerly automobiles put a damper 
on pleasure boating, but now it would 
seem that they are helping to revive it. 
As automobiles increased in numbers 
and popularity, the demand decreased 
for power boats for recreational pur¬ 
poses. Boats, the usefulness of which 
was limited in most American climates, 
to approximately six months of the 
year^ could not compete with the year- 
round automobiles, offered in about 


the same price range. But now that 
the highway congestion is becoming 
so tremendous, people in greater num¬ 
bers each year are seeking recreation 
on the water. In many instances the 
automobiles al^ used simply to get to 
the boats, or perhaps to carry the 
boats to the water. 

Once the boating public made up 
its mind that it must have a portable 
motor—and hence one that was light 
and free from a multiplicity of parts— 
it was logical that the fundamental 



AN OLD TIMER 

One of the first Evinrudr motorB ever 
produced. Compare with the new models 

working principle should be that of the 
two-cycle system. 

Briefly, a two-cycle motor consists 
of crankcase, crank, connecting rod, 
piston, and cylinder. It gets its name 
from the fact that in one revolution of 
the crank the two strokes of the 
piston complete the cycle. There is 
an explosion every time the piston 



AN OOTBOAR0 MOTORED CABIN CSRUISER 

Katora can now be obtained that are adaptable to almoit ah of craft, from tiny 
rowboats to such luxurioua cruisers as the Sea Sled illustratod in the above photograph 



The Author Afloat 


reaches the top of the stroke, as 
against every other time in the four 
cycle. 

The first outboard motor in the 
United States (which countrj'^ now 
leads the world in outboard motor 
production) was built by C. D. Water¬ 
man in Detroit, Michigan, in 1904. 
There is record of the Waterman 
Marine Motor Company’s advertising 
outboard motors as long ago as 1908. 
The Waterman motors were produced 
by the Caille Motor Company. The 
first motor had a single cylinder, held 
vertical. The crank, which was hori¬ 
zontal, drove a vertical shaft through 
a set of bevel gears. This shaft fol¬ 
lowed down to below the water line 
where it drove the propeller through 
another set of bevel gears. Most of 
the working parts of this motor were 
exposed. ’The whole unit pivoted for 
steering. A long tiller handle extended 
into the boat and on this was attached 
a fuel tank. 

A bout 1910, Ole Evinrude came 
. into the field with an engine 
similar in form to the one which is in 
present use. This engine had its 
cylinder placed horizontally and the 
crank drove the shaft direct, thus 
eliminating a set of bevel gears. An 
attempt to eliminate the lower set of 
bevel gears was made by driving a 
shaft direct with a propeller on the 
end of it and supporting the whole 
unit at an angle on the transom of the 
boat. By 1914 there were no less than 
ten manufacturers in the outboard 
field. 

Before 1920 outboard motors were 
composed largely of cast iron, malle¬ 
able iron, and bronze. With the intro¬ 
duction of the Elto light twin in 1921, 
aluminum made its appearance, while 
shortly thereafter an aluminum alloy 
called Lynite, having approximately 
twice the strength of aluminum, wais 
used extensively in the construction 
of outboard motors. Thus, today 
we have at one extreme a twin-cylinder 
motor weighing but 29 pounds and 
developing 2?4 horsepower, while at 
the other extreme is a 4-cylinder motor 
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“SEA HORSE 32“ 

A Johnson four-cylinder outboard, typical 
of design advances that have been made 


weighing 120 pounds and developing 
85 horsepower. This low weight per 
horsepower is due directly to the ex¬ 
tensive use of alloys. 

Before 1921 no attempt was made 
to streamline under-water parts. In 
1921 and up to the present date, 
streamlining of the lower unit and gear 
housing has been a most important 
factor in the construction of the out¬ 
board motor. The airplane industry 
has contributed some valuable data in 
this connection. 

I N 1921 Ole Evinrude, now president 
of the Outboard Motors Corpora¬ 
tion, and the Johnson Motor Company 
brought out motors with twin cylin¬ 
ders opposed. In 1924, outboard motor 
boats were raced. An Elto twin 
averaged nine miles per hour. The 
next meet produced an Evinrude 
motor which made 12 miles per hour. 
From that time progress has been 
made by leaps and bounds until at 
the present time outboards on speci¬ 
ally designed boats are approximating 
60 miles an hour. 

In 1928 the Elto Outboard Motor 
Company brought out the first four- 
cylinder outboard motor, and the 
Johnson Motor Company put an 


additional valve on their motor called 
a “release charger." This valve re¬ 
leases the compression in the inactive 
cylinder and diverts the entire charge 
of fresh gas to the active cylinder, 
making the motor much easier to 
start. 

Here then we have motors which 
have not increased in weight in any¬ 
thing like the proportion of their in¬ 
crease in power. The refinements 
which have gone into the improve¬ 
ment of these motors are very interest¬ 
ing. The power curve, which began 
to drop off at 2600 r.p.m. had to keep 
going up to 5000 r.p.m. This neces¬ 
sitated handling the gas mixture faster, 
cutting down the resistance and bal¬ 
ancing and lightening the moving 
parts. The new features, designs, 
and mechanical refinements which 
have been added to outboard motors 
have had to do largely with increased 
revolutions per minute. As most of 
us know, horsepower is in direct pro¬ 
portion to revolutions per minute. 
So if the 2000 r.p.m. motor of yesterday 
was four horsepower, the same motor 
at 3000 r.p.m. would be about six 
horsepower and at 4500 r.p.m. would 
be about nine horsepower— as we find 
it today. 

T he friction and retardation of 
the gas being sucked into the 
crankcase, compressed, expanded into 
the cylinder, compressed, exploded, 
expended, and ejected by the fresh 
charge, had to be overcome. One way 
in which it was found that this could 
be done was to increase the number of 
ports, and last season saw two-port, 
three-port, and four-port motors. One 
motor came out with a combination of 
two and four ports, using a mechanic¬ 
ally operated rotary valve to admit 
the gas mixture to the crankcase. 
This rotary valve not only permitted 
a large opening to the crankcase, but 
because of* its mechanical operation 
kept this opening effective for the full 
length of the suction stroke. The 
same result is accomplished with a 
valve acting against a spring installed 
in the intake manifold leading to the 
crankcase. In this way, instead of 
the gas mixture being shot into the 
crankcase during the brief opening of 


the porta, it is sucked in continuously 
during the outward travel of the pis¬ 
tons. Larger openings, admitting gas 
for a longer time, mean a greater 
volume, higher compression, more 
revolutions per minute, and hence more 
power. 

Compression has been increased by 
reducing the crankcase dimensions and 
when the limit was reached, the crank 
itself was increased in size to take up 
more room. Cylinder compression was 
increased in proportion by reducing the 
compression chamber. In the early 
racing days, motors were “pepped up" 
by filling in under the pistons with 
cork or Plastic Wood and brazing 
metal to the piston head. 

Having satisfied in part the public's 
demand for speed, the manufacturers of 
outboard motors have been turning 
their attention to improvements and 
refinements. These include ease of 
starting, under-water exhaust, bal- 



Ooiartwy Outboard Motor* Corporatinn 

THE “FOLD-LIGHT” TWIN 

An Elto motor especially designed for 
carrying in a motor car or otherwise 
where extreme light weight and com¬ 
pactness is desirable. Note two mufflers 

anced reciprocating parts, ball- and 
roller-bearings, streamlined under¬ 
water parts, lighter and stronger ma¬ 
terials, oiling and cooling systems, and 
so on. 

A recent addition to the outboard 
motor field is a product of the Indian 
Motor Cycle Company. This firm 
has had 27 years' experience in the 
building of small motors. Their 



THE CAILLE “MULTI-FLEXIBLE” CONTROL 


By moving the tiller arm up and down as at the left, the pitch 
of the propeller and consequently the speed of the boat may be 


varied, ^so as at the extreme right, the propeller blades are In “re- 
verse when handle is in position 5. Neutral p^ition Is obtained at 4 
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heavily finned one-piece muffler and 
under-water exhaust, one-piece crank¬ 
case, and new cylinder construction of 
* hot-head type are outstanding features. 

Because the two-cycle motor has 
simplicity, cheapness, compactness, in¬ 
herent light weight, ability to run at 
any angle, ease of lubrication to a de¬ 
gree, lack of moving parts, and steady 
running, the disadvantages have been 
overlooked, even though these are 
rather numerous. We might list, for 
instance: hard starting, lack of low- 
speed control, temperamental control 
and operation, lack of thorough lubri¬ 
cation, concentration of heat about the 
exhaust ports, enormous fuel and oil 
consumption, uneven piston heat tem¬ 
peratures, spark plug difficulties, poor 
carburation because of low depression 
in the Venturi and bad fuel caused by 
oil being mixed with the gas. 

When we consider this rather for¬ 
midable-looking list there would seem 
to be little wonder that a four-cycle 
outboard motor is being attempted 
which does away with most of these 
disadvantages and contributes many 
additional advantages. The Cross 
radial five-cylinder motor, built by 
the Cross Gear and Engine Company 
of Detroit, is the outstanding example 
of efforts along this line. This motor 



ELECTRIC STARTER 


Above: The gtarter-generator asBembled. 
Below: The unit taken ai^art to show 
the components. See descHplion in text 
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is said to develop 60 
horsepower at 4000 r.p.m. 

Probably the greatest 
development, and one 
which may be due to revo¬ 
lutionize the outboard mo¬ 
tor industry, is the new 
electric self-starter and 
generator for outboard in¬ 
stallation. The Type KB 
starter-generator, built by 
the Owen-Dyneto Cor¬ 
poration, is a six-pole, 
compound-wound, single¬ 
unit machine equipped 
with battery-charge regu¬ 
lator. It is made in two 
designs, one for use in a 
six-volt circuit, the other 
for use in a i2-volt cir¬ 
cuit, and is composed of 
four main sub-assemblies, 
field frame assembly: 
armature assembly, brush 
ring assembly and cover 
assembly. 

The field frame assembly 
is mounted on top of the engine crank¬ 
case and consists of a field frame made 
from a single steel stamping, six remov¬ 
able laminated pole pieces, and two field 
windings—a series and a shunt both 
containing six coils connected in series. 

T he armature assembly is of con¬ 
ventional mechanical construc¬ 
tion, and is of large diameter with thin 
stack to accomplish flywheel effect, 
for it is keyed direct to the engine 
crankshaft, and serves as the flywheel 
for the outboard motor. It is of the 
two-circuit series type, and weighs 
approximately 16 pounds. 

The brush ring assembly is a steel 
stamping formed for rigidity and is 
centered in the field frame by six small 
tongues. The ring mounts the Dyneto 
battery-charge regulator and three 
brush holders: two for the main brushes 
and one for the control brush. The 
main brush holders are securely riveted 
to the ring, but the control brush 
holder is movable, to allow setting of 
the charging rate by movement of the 
control brush. The battery-charge 
regulator automatically regulates the 
charging rate as the voltage condition 
of the battery warrants. 

When the starting switch is turned 
to the ‘*on" position, the starter-gen¬ 
erator first operates as a motor and 
spins the engine at from 400 to 450 
r.p.m. After the engine begins to run 
under its own power, at speeds above 
approximately 1000 r.p.m. with the six- 
volt unit, and above approximately 
1600 r.p.m. with the 12-volt unit, the 
machine automatically operates as a 
generator and charges the battery; at 
lower speeds it operates as a motor. The 
power available from the starter motor 
increases as the speed is diminished 
and absolutely prevents the motor 
from stalling. 


The curves on the accompaning 
chart indicate what have been the in¬ 
fluencing factors in the outboard motor 
industry in the last ten years, and may 
serve as a basis for prediction. 

It would appear that weight-per- 
horsepower reduction could not con¬ 
tinue to drop off at its present rate. 
Revolutions will probably continue to 
mount higher and higher and this, of 
course, will mean more horsepower, and 
consequently greater speed. 

The obvious advantages of the four¬ 
cycle engine will help in the develop¬ 
ment of this type of outboard but the 
question may be raised as to whether 
the more delicate mechanism, with its 
multiplicity of parts, will stand the 
abuse the public is now giving the two- 
cycle outboard motor. The question 
also arises as to whether the boating 
public will be willing to pay for the 
much more expensive four-cycle type 
of motor, even with the great saving in 
operating cost. 

I T seems reasonable to predict that 
outboard motors will be developed 
with an increased number of cylinders. 
It is possible that something will be 
done along the line of the German Jun¬ 
kers opposed-piston two-cycle Diesel 
engine. 

Just what is in the future it is hard 
to say. But one thing is certain: the 
outboard motor is here to stay. It is 
filling an increasingly large place in the 
outdoor life of America and, like the 
“flivver” or the motorcycle, may de¬ 
velop from a hobby to a necessity. 

The outboard motor will soon be 
made so fool-proof that anyone will 
be able to drive it. And, just as the 
automobile is today, it will be operated 
by many a man, woman, and youth 
who knows little or nothing about what 
makes the wheels go round. 
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Michelson 

An Appreciation of Americans Foremost Optical Physicist 

By PROFESSOR WILLIAM H. CREWf 

Phytwiaip Umtod Stataa Naval Raaearch Laboratory 


I T is my purpose to sketch briefly 
the scientific achievements of the 
man whose first researches were 
carried out at the United States 
Naval Academy over 50 years ago 
and who now, at the age of 76, has set 
for himself three tasks which to others, 
even in his own field, seem almost 
Herculean. And furthermore, it will 
be interesting to note the far-reaching 
significance and influence on contempo¬ 
rary thought in physics that may be 
attributed to these major researches of 
Professor Michelson. 

More than three quarters of a cen¬ 
tury have passed since Albert Abraham 
Michelson was born in a small village, 
Strelno, just 40 miles from the birth¬ 
place of Copernicus and then, in 1852, 
a part of Germany, but now within 
the borders of Poland- But during 
practically all of that time he has lived 
in America as a citizen of the United 
States. 

A t the age of 16 he was appointed 
L by President Grant as a mid¬ 
shipman at the United States Naval 
Academy and was graduated four 
years later in the class of 1873, or as 
then designated, ‘‘Date of '69.’' One 
reads with interest Admiral Fiske’s 
account* of his boxing tilt with 
Michelson when they were school¬ 
mates at the Naval Academy, a fight 
from which Fiske emerged in rather 
the worse condition. However, upon 
the admiral's own admission, his ad¬ 
miration of Michelson the ‘^pugilist" 
is surpassed by his admiration of 
Michelson the physicist. We also 
learn from Admiral Fiske that an 
innate interest in physical experiment 
and evidence of unusual ingenuity 
were observed in Michelson during his 
years as midshipman; although Ad¬ 
miral Worden," so it is alleged, was 
a bit concerned for the future of one 
who devoted so much of his time to 
extra-curricular experiments. Human¬ 
ity may be thankful for the influence 
that then permitted the individual to 
follow his true bent undeviated by the 
rigid restraints of a military regime. 

Not very long after graduating, 
Michelson was detailed to the Naval 
Academy (1875-1879) as an instructor 
in mathematics and physics, and at 
that time he outlined in a simple, 

• Reprinted by courtesy of United State;, Naval 
Jn\tttutr Vroceedtn&<^. _ 
fSi'e “AmonK Our Contributors, page 341. 

1 Fiske, 'Tront Midshipman to Rear Admiral," 
page 15. . . , - 

» Admiral Worden was then superintendent of 
the United States Naval Academy, and formerly was 
commanding officer of the ironclad Monitor, 

» Nature, 16 , 195 ( 1878 ), 


characteristic half page in Nature'' an 
improved method of determining the 
velocity of light. 

Before the Navy had established a 
post-graduate school, certain officers 
were selected and sent abroad for 
graduate study, and in this line of duty 
Michelson spent the years 1880 to 
1882 in Berlin, Heidelberg, and Paris; 
and in the following year he resigned 
from the Navy to enter upon an aca¬ 
demic career. It is interesting to note 
that 36 years later (1918) he was again 
on the Navy Register, enrolled in the 
United States Naval Reserve Force as 
a specialist. I recall with pleasure 
making a visit during the War to the 
roof of his laboratory at the University 
of Chicago where he was developing an 
optical range finder for use by Navy 
vessels. 

F ollowing Ws early Navy career, 
Michelson became a professor of 
physics first at the Case School of 
Applied Science at Cleveland and later 
at Clark University at Worcester and 
finally, since 1892, at the University of 
Chicago, to which he was called as head 
of the Department of Physics. 

The recognition of Professor Michel¬ 
son as a scholar and an investiga¬ 
tor of the highest order is borne out by 
the many honors, both 
foreign and domestic, of 
which he has been the re¬ 
cipient. His awards, such 
as the Rumford Medal, 
the Copley Medal, and 
so on, are too numerous 
to mention here, but one 
cannot resist pointing par¬ 
ticularly to the fact that 
Professor Michelson was 
the first American phys¬ 
icist to receive the Nobel 
Prize Award. 

Although for nearly 40 
years Professor Michelson 
has made his home in Chi¬ 
cago, much of his time has 
been recently spent in Cali¬ 
fornia where, even during 
the past summers, he has 
been repeating the ether- 
drift and velocity-of-light 
experiments, always with 
new and improved tech¬ 
nique, increased precision, 
and with convincing re¬ 
sults. It is thus that we 
learn of Michelson, at 77, 
outlining three new tasks 
which are in brief: the 
re-determination of the 


velocity of light; a refinement of 
the measurement of the diameters 
of stars; and another search for a 
possible ether-drift. 

It may be of interest to review very 
briefly the principle researches of Pro¬ 
fessor Michelson; and then to consider 
their bearing and influence on current 
physical thought. 

P ROBABLY the first serious effort to 
find out whether or not the velocity 
of light is finite was made by Galileo; 
but the crudeness of his experiments left 
him with no evidence that the passage 
of light from one point to another was 
not instantaneous. In 1676 the Danish 
astronomer, Romer, pointed out that 
inequalities of the time intervals be- 
tween eclipses of Jupiter by one of its 
satellites may be accounted for by the 
varying distance of the earth from 
that planet due to the periodic motion 
of the earth about the sun and at the 
same time assuming a finite velocity 
of light of about 192,000 miles per 
second. Subsequently, short-range de¬ 
terminations of this velocity were made, 
and noteworthy were the toothed- 
wheel experiments of Fizeau (1849) 
and Cornu (1874), and at the same 
time the revolving-mirror experiment 
of Foucault. 
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MICHELSON AS A MIDSHIPMAN 
Hia first determination of the velocity of light {Seim- 
tific American Supplement, Sept, 18, 1879) wm 
about five years later when he was a young teacher 
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The method of determination of the 
velocity of light as proposed by 
Michelson in 1878 was that of the re¬ 
volving mirror, driven by an air blast 
and calibrated against a tuning fork of 
accurately known frequency. The 
apparatus for this experiment was set 
up along the sea wall of the Naval 
Academy at Annapolis, a position 
which is now occupied by the tennis 
courts. Here an unobstructed path of 
600 feet between mirrors was obtain¬ 
able. The results of this experiment 
were published in the Proceedings of 
the American Association for Advance^ 
ment of Science^ in 1878, and the best 
value obtained, 186,508 miles per sec¬ 
ond, was a mean of ten independent 
observations ‘'made under difficulties, 


by virtue of its calibration with a 
standardized tuning fork. This ex¬ 
periment has given what is by all 
odds the most trustworthy value of 
the velocity of light, namely, 186,859 
miles per second in air. 

In the early eighties, when in Ger¬ 
many, Professor Michelson’s interests 
were first directed to the “Aberration 
Question," which in short was this: 
“Does the medium, usually called 
‘ether,* in which light waves are propa¬ 
gated through empty space, remain 
fixed with respect to the stellar uni¬ 
verse while the earth moves freely 
through it; or does the earth drag the 
ether with it, as a rapidly moving 
vehicle carries a quantity of air with 
it into its motion?** 


significance, and were disregarded. 

Upon returning to America, Pro¬ 
fessor Michelson, assisted by Professor 
Morley, built an interferometer on a 
large scale at the Case School of Ap¬ 
plied Science; and there they made the 
surprising observation that the light 
waves reflected back along the two 
perpendicular paths of the interfer¬ 
ometer met one another “in step.** The 
immediate interpretation of this was 
that there was 7io relative motion^ that 
is, no drift,’ between the earth and the 
ether. This experimental observation 
was repeated later, and with increased 
precision, by Morley and Miller at 
Cleveland, and by Michelson at the 
University of Chicago and in each 
instance the original Michelson-Morley 


and with apparatus adapted from ma¬ 
terial found in the laboratory of the 
Naval School.** 

In the years subsequent to 1878, 
improvements in the measurements of 
the two fundamental factors in this 
experiment, the distance interval and 
the time interval of the passage of the 


A study of this question, both ex¬ 
perimental and theoretical, has led the 
way to a vastly greater comprehension 
of the universe in which we live than 
has, perhaps, ever been realized before. 
In particular, the results of the now 
famous “Michelson and Morley Ether- 
Drift Experiment,** carried out at 


experiment was substantiated. 

T his experimental result which in¬ 
dicated no ether-drift was in con¬ 
tradiction to the supposed facts 
deduced from observations of aberra¬ 
tion; and as late as 1900 Lord Kelvin, 
at the International Congress of Physics 


light beam, have been made under the Cleveland in 1887, gave the initial 

impetus to the theory of 
relativity. Let us consider 


this far-reaching experi¬ 
ment. 



A S early as 1880, Pro- 
L lessor Michelson con- 


jL \ lessor Michelson con¬ 
ceived the idea of making 
a direct test for ether- 
drift by sending simul¬ 
taneously two beams of 
light 'waves out from a 
point in two mutually per¬ 
pendicular directions, and 
by means of mirrors re¬ 
flecting each back along 
its own path to the start¬ 
ing point If during such 
an experiment there is no 
drift of the ether, the 
two beams of light waves 
will arrive together in 
step; but, on the other 
hand, if there is a drift 
of the ether along the 
path of one of the light 
beams, then the two sets 
of waves will arrive some¬ 
what out of step. To 

PROP. «,C.«LSON MAKmo * SKETCH 

Water color sketching is his recreation. So also is the invpnt^d ('1882') a sim- 

reftneimnt of accuracy in the determination of "r” 8°“ biTtr^endo^ly in¬ 

direction of Professor Michelson. The genious interferometer, an instrument 
distance between mirrors in the 1924 which has since foimd application in 
determination’ was about 22 miles, many and various types of optical 
accurately measured for the purpose measurements. 

by the United States Coast and His first effort to detect ether- 
Geodetie Survey, between Mount drift with an interferometer was in 
Wilson and Mount San Antonio in Helmholtz' laboratory in Berlin; but 
California. The rotating mirror in here the vibrations due to city traffic 
this case was ih the form of an octag- made the use of this instrument impos- 
onal prism, each face being an optical sible, and accordingly the apparatus 
flat, a nd it functioned also as a timer was moved to Potsdam. The results 
"* Th). article has recently been repubiisUcd In obtained there, howevet, were consid- 


the Scientific Monthly for December, 1928. 

* MichelBon, Astrophysical Journal 260 (1924) 


ered inaccurate and therefore of no 


held in Paris, averred that the “only 
cloud in the clear sky of the theory 
of the ether was the null result of 
the Michelson-Morley experiment.** 
But at about that time Lorentz, in 
Holland, and Fitzgerald, in Ireland, 
proposed an hypothesis to make com¬ 
patible the results of the Michelson- 
Morley experiment and the earlier 
aberration experiments; and it was 
this hypothesis, now usually referred 
to as the Lorentz-Fitzgerald con¬ 
traction hypothesis, on which Einstein 
founded his theory of relativity in 1905. 
The influences of this theory are too 
numerous and too profound to men¬ 
tion here, but suffice it to say that they 
have introduced entirely new and 
extremely interesting speculations as to 
the structure of atoms and in general 
the nature of things. 

In the years 1921 to 1925 very ex¬ 
tensive ether-drift experiments were 
carried out by Professor Miller at the 
Mount Wilson Observatory in Cali¬ 
fornia. Physicists the world over were 
astounded when Professor Miller an¬ 
nounced an observed motion of the 
ether of about ten kilometers per sec¬ 
ond; for such a result was apparently 
in disagreement with the Michelson- 
Morley experiment and with the 
theory of relativity. Professor Miller 
then carefully repeated the experiment 
and verified this former result, but the 
same experiment was done independ¬ 
ently at Mount Wilson by Dr. Roy 
Kennedy, who found no evidence of an 
ether-drift. A few years later Pro¬ 
fessor Michelson went to California 
and there repeated his ether-drift ex¬ 
periment, and in November of 1928 
at Washington he announced to a 
very eager and attentive audience at a 
meeting of the Optical Society of 
America the result of this last and 
most precise experiment—no observ- 





378 


SCIENTIFIC AMERICAN 


May 1930 



MODELS OF 1926 AND 1879 


Above is the 12-sided mirror (made by 
the Sperry Gyroscope Co.) most recently 
used, and at njrht t-ho simple mirror of 
the first determination, reproduced from 
the Scientific American Supplementy 1879 

able ether-drift. The contrary results 
of Professor Miller’s experiments, done 
under his keen supervision and skillful 
hand, still stand unexplained; but the 
situation, as recognized by the scien¬ 
tific world, is that relativity remains 
vindicated. 

I wish to refer briefly to some of the 
other important achievements of Pro¬ 
fessor Michelson. I have mentioned 
the interferometer which was devised 
by him for the purpose of determining 
a possible ether-drift. This same in¬ 
strument has found most remarkable 
applications in other fields of science, 
notably in the measurement of the dis¬ 
tance between components of double 
stars and in the measurement of the 
diameter of the giant star Betelgeuse. 
In this latter instance an interferometer 
was mounted on the end of the 100- 
inch reflecting telescope at the Mount 
Wilson Observatory; the diameter of 
this great star, located in the con¬ 
stellation of Orion, was calculated to 
be 240,000,000 miles, a distance about 
equal to the diameter of the orbit of 
Mars. 

T he international standard of 
length is the distance between 
two scratches on a particular bar of 
platinum-iridium kept at Sevres near 
Paris, and is known as the standard 
meter. Tn order to establish perma¬ 
nently this standard of length so that 
it might never be lost to mankind due 
to material destruction, Professor 
Michelson spent the first year of his 
appointment at the University of Chi¬ 
cago in Paris in determining this 
length in terms of the wavelength of a 
particular red line in the spectrum of 
cadmium. For this purpose again the 
interferometer was brought into use 
and a most accurate determination 


yielded the result that one meter is 
equivalent to 1,653,163.5 wavelengths 
of this particular red cadmium line. 
And now we may rest assured that 
even though the standard meter of 
Paris be destroyed by war, by vandal¬ 
ism, or by natural causes, it could be 
again reproduced to within an ac¬ 
curacy of at least one part in 3,000,000. 
It is a remarkable thing and a fortu¬ 
nate one that the wavelengths of the 
light in the spectrum of any element 
such as cadmium are identical the 
world over and probably throughout 
the entire universe. 

From the brief resume of Professor 
Michelson*8 achievements it may be 



concluded that their distinguishing 
feature is precision. The economic 
value of these experiments of precision 
can not be estimated in numbers but 
their use in promoting useful and prop¬ 
erly directed thought is inestimable, 
and an interesting discussion of these 
uses has been given by Professor Milli¬ 
kan in Science for May 10, 1929. 
Certainly of greatest importance, in 
my mind, is the ether-drift experiment 
which triggered off the study of rela¬ 
tivity, which in turn has promoted 
thought along the lines of atomic 
structure, has introduced the notion 
that energy is intimately related to 
mass, and has finally led to exceedingly 
interesting speculations as to the con¬ 
stitution of stars. Knowledge along 


this line certainly seems w^rth while 
in that, possibly, our future source of 
energy may be the stars, or# in par¬ 
ticular, the sun. 

As the Copernican theory led man¬ 
kind away from geocentric ideas, so 
has the theory of relativity led him 
away from egocentric ideas; that is to 
say, one can no longer honestly esti¬ 
mate velocities and accelerations with 
respect to himself but must also extend 
to other stars and even other universes 
the privilege of being the basis Oi 
reference. A most entertaining and 
illuminating discussion of this subject 
is to be found in Eddington’s recent 
book, The Nature of the Physical World. 

These valuable scientific researches 
in themselves stand as evidence to the 
skill and mental prowess of Professor 
A. A. Michelson as an investigator, 
and the United States Naval Academy 
may well be proud to count him as 
one of its graduates, but these re¬ 
searches are apparently not the last. 



APPARATUS USED IN 1879 
For measuring the deflection of the beam. 
Note screw head, divided circle, adjust¬ 
able slit at the top, right, and eyepiece 



PROFESSOR MIGHELSON’S PRESENT EXPERIMENT 


The 1926 determination was made on a 22-mile base line. Next an 82-mile base line was 
proposed but its atmospheric conditions were wrong. So Professor Michelson is n^w 
performing the experiment in a vacuum within this pipe line in Southern California 
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The Aerial Ferry Arrives 

Operating at Frequent Intervals, Amphibians Carry 
Passengers on Regular Schedule 


S HORT-HAUL air transportation 
has been tried out successfully in 
California between San Fran¬ 
cisco and Oakland. The regular 
trip by boat and train ordinarily con¬ 
sumes 40 minutes, while the seven- 
passenger amphibion makes the trip in 
six minutes. The one-way fare is $1.50, 
but regular commuters may effect an 
economy by the use of scrip books. 
This is the shortest and most frequent 
air service in the world. In the first 19 
days of operation the three Keystone- 
Loening amphibion air yachts carried 
8330 passengers. Approximately 110,- 
000 * persons cross the bay daily and 
therefore there will always be potential 
patrons for the air-ferry service. 

What made short-haul air service 
practical, however, was that Air Fer¬ 
ries, Ltd., brought its airplanes to the 
centers of business and transportation. 
The quick accessibility of the water¬ 
front terminals and the 
amphibion equipment 
made it possible to turn 
to advantage the waters 
of San Francisco Bay— 
the same medium which 
has been the chief ob¬ 
stacle to transportation 
between the communi¬ 
ties which lie inside the 
Golden Gate. 


T he air ferries op¬ 
erate across the 
bay on a more frequent 
schedule than even the 
ferryboats, the long es¬ 
tablished means of 
transportation. The 




AIR VIEW OF DOCK 


The amphibion is approaching the ramp where passengers 
will debark. The pier ehed has been converted into a hangar 


ferry steamers leave every 20 
minutes. They debark passengers 
at Oakland mole, a trestle reach¬ 
ing far out into the bay, whence 
electric trains carry them 
through the East Bay district. 
By the use of air ferries, it is 
now possible to make the trip 
between the actual business 
centers of the two cities in ap¬ 
proximately 18 minutes. 

The 30,000-dolIar Loening 
amphibions carry seven pas¬ 
sengers and two pilots each, and 
cruise at a speed of 105 miles an 

< ABOVE OAK!.ANl> 

The actual flying time between San 
Francisco and Oakland is six minutes 

hour. They take off from the waters 
San Francisco Bay or Oakland es¬ 
tuary at a speed of 85 miles an hour, 
after an IS-second run, and have a 
landing speed of 55 miles an hour. They 
are powered with 525-horsepower 
Pratt and Whitney Hornets. Passen¬ 
gers step directly in and out of the 
planes, without having to travel in 
boats, climb ladders, or approach mov¬ 
ing propellers. The air ferries are 34 feet 
8 inches long, weigh 5900 pounds, have 
a wing span of 46 feet 8 inches, and can 
cruise 550 miles on a tankful of fuel. 
The gasoline consumption is about 26 
gallons an hour. 

Additional service will be provided 
soon to Vallejo, Sacramento, Stockton, 
and other points. The flying time to 
Sacramento—89 miles—will be 56 
minutes. Night service is planned as 
soon as the necessary lighting equip¬ 
ment is installed. 



THE OLD AND THE NEW LIKE A DUCK 

In the for«™und i; of the amphibion air feiwa. In the The amphibion air ferry lands on the wator and taxies along the 

backijound la one of the stem-wheelers that are stiU In service surface to a ramp up which it climbs under power of its engines 
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PHOTO-ELECTRIC CELL IN ACTION 
Here we have H. B. Mellor, head, Mellon Institute 
investig:ation, experimentinR on the photo-electric 
cell for measuring atmospheric contamination 


Our Air Analyzed 

How Science Fights the Smoke and 
Dust Evils of Our Cities 

to be equivalent to Number dinance was being served; but since 
3 of the Ringlemann chart. In there is at present no feasible uni- 
a practical way, this may be versal method of eliminating solids not 
said to be smoke of such den- visible to the naked eye and noxious 
sity that it is not possible to gases that may accompany these 
see through the stream as it solids, it did not seem advisable to 
leaves the stack. This is the suggest any changes in the law. The 
limit placed in the average need for further study of the problem 
ordinance, because with avail- was indicated, however, and in 1928 
able equipment and under Mellon Institute entered upon its third 
present operating conditions, survey, this to cover many phases not 
a closer limit had not seemed previously considered, 
feasible. 


T he nuisance of smoke and 
dirt is present wherever fuel, 
particularly soft coal, isburned. 
/ Everyone detests smoke, but 

until comparatively recently not much 
constructive effort was made to get 
rid of it. Now, however, smoke abate¬ 
ment is a live subject in communities 
throughout the country. One hundred 
and twenty-five cities of more than 
80,000 population have smoke or¬ 
dinances of one form or another, more 
or less strictly enforced. Scientific 
research is being carried on in a few 
centers, but unfortunately the efforts 


After ten years, or in 1923, it was 
desired to determine what results had 
been attained under the ordinance. 
Samples were collected and analyzed 
exactly as in the first instance. The 
marked difference was in the reduction 
of tarry matter by about two thirds. 
In other words, enforcement of the 
ordinance was successful in materially 
reducing prohibited dense smoke. On 
the other hand, the total weight of 
solid material deposited had increased 
by about 40 percent. 

This brought up the question of 
whether the purpose behind the or- 


T HE work now in progress may be 
grouped as follows: Determina¬ 
tion of amounts and compositiona of 
solid matter and gases at the sources; 
a study of the distribution and be¬ 
havior of these solids and gases after 
they are introduced into the atmos¬ 
phere and their effects, particularly in 
screening out sunshine; the possibil¬ 
ity of developing methods to prevent 
such solid particles and objectionable 
gases from getting into the atmos¬ 
phere. 

In order to determine approximately 
the amount of contamination from 


as yet are not concerted and there is 
some unnecessary duplication. 

At least one of the most outstanding 
organizations in the field of smoke 
abatement is Mellon Institute of In¬ 
dustrial Research in Pittsburgh, which 
in the past has made two surveys of 
conditions in Pittsburgh, and now is 
engaged in a third of broader scope. 

The first survey was made in 1912 to 
1914. Not only were determinations 
made of the amount of sootfall in 
different parts of the city, but con¬ 
ditions in plants making unnecessary 
smoke were investigated. The effects 
of smoke on health, on vegetation, on 
meteorological conditions, and on 
paints, building materials, and in¬ 
terior decorations were studied. 

S amples of precipitated matter 
collected monthly for twelve 
months were analyzed to determine 
the percentages of tar, ^combustible 



Every specimen is mounted on a slide and 
photogiaphed with high magnification 


stacks, it is necessary that tests be 
made of various kinds and sizes of 
boilers and furnaces, some hand-fiired 
and some equipped with stokers, using 
the different kinds of fuel available in 
the district, with good draft and with 
poor draft, and with light load and 
heavy load; in other words, to make 
enough tests in a given case to say ap¬ 
proximately what amount of pollution 
is being contributed. If it is desir^ to 
determine the approximate total for a 
city, it remains then to tabulate the 
plant| in accordance with the grouping 
of the tests. These groupings may 
include stationary plants, locomo¬ 
tives, steamboats, and portable 
boilers such as steam sboveto and 
hoists. 

The automobile may be a glAat^r 
source of contamination than is gen¬ 
erally supposed. Aside from 
products of incomplete combustion of 
fuel, which may enter the atmosphere 


matter other than tar, and ash. The 
results showed that an average of 
about 1000 tons of solid matter was be¬ 
ing precipitated per square mile per 
year in the city of Pittsburgh. Of this 
10 tons was tar, about 800 tons com¬ 
bustible matter other than tar, and 
about 700 tons ash. 

Following this survey, an anti¬ 
smoke ordinance was passed and has 
since been in effect. This ordinance 
prohibits dense smoke of two minutes 
or more duration in any period of 15 
minutes, and dense smoke is considered 



TH* RINGLEMANN CHART USED IN PITTSBURGH 


Place the chart on a line with a tttaok a suflleieiit dhitanoe from the eye to cause the Uttes to 
mem. Compare with the density of smoke imder observation; if equal to or greater than 
8, the smoke is a violation of the city ordinance and the operator is lisble to penalty 
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directly, there is the fact that they 
are emitted at a low level, and there¬ 
fore are more of a nuisance and more 
damaging than if they entered the 
atmosphere at^the level of the ordin¬ 
ary chimney. There is the added fact 
that the movement of the wheels and 
the force of the exhaust raise dirt from 
the street. 

I N any study of air pollution in a 
city, it is important to determine 
how much is being contributed from 
outside the city. Obviously, if it is 
desired to clean up, plants not within 
the city limits but close enough to add 
materially to the dirt must be con¬ 
sidered. 

After the solids and gases leave the 
stack, they are acted upon by the wind 
currents. Gases are diffused and the 
heavier solids dropped almost at once 
to the ground. Those of intermediate 
weight drift slowly downward and 
reach the ground at greater or lesser 
distances from the source. The 
lighter solids are retained in suspen¬ 
sion and travel with the wind, and 
naturally some of the particles that 
drop at one wind velocity may be 



picked up and dropped repeatedly as 
that velocity varies. And, of course, 
the nearer to the ground, the greater 
the percentage of intermediate or 
heavier particles in suspension. 

To determine the amount of ma¬ 
terial that may drop, and the amount 
that may be in suspension, the two 
following methods have been em¬ 
ployed: 

1. Containers are placed at dif¬ 
ferent locations (20 stations being used 
at present in the city of Pittsburgh), 
and the amount of material that drops 
into the container is weighed and 
analyzed. In order that the effects of 



CX)LLECTING AND MEASURING 


^^Ahove: At twenty stations dust is 
collected daily and monthly for weighing 
and chemical examination. Left. The 
assistant is transferring a sample from 
a collecting vessel to a glass beaker 

various weather conditions may be 
considered, there are two containers 
at each station, one being changed 
daily for the purpose of determining 
the sootfall in 24 hours, and for the 
additional purpose of comparison with 
weather conditions during that period, 
and the other changed each month so 
that there shall be enough material 
for accurate chemical analysis. 

2 . The solid matter in suspension is 
sampled by means of the Owens Jet 



WEIGHING THE DUST 

After drying the wimplea of collected du«t deposits, the weights of the latter are ascertained 
with acmiracy. The experiments are carried on with care and the results are tabulated 



THE SPECTROGRAPH 
A spectrograph is used daily, if the weath¬ 
er permits, to measure solar radiation 


Dust Counter. The solid particles are 
precipitated on glass, and then this 
glass is mounted on a slide for study 
under the microscope. The number 
of particles is counted and the sizes 
are measured. Samples of this char¬ 
acter are taken daily at strategic 
points, and these results also compared 
with the records obtained from the 
Weather Bureau, 


W HILE the effects of air pollution 
on vegetation, building materials, 
paints, and so forth, are fairly well 
understood and were studied carefully 
as a part of Mellon Institute’s investi¬ 
gation of 1912 to lyl4, what is con¬ 
sidered one of the very important 
effects of atmospheric contamination 
is the reduction, through absorption 
and scattering by the solid particles, 
of the beneficial rays of the sun. To 
secure information concerning the ex¬ 
tent of this screening, a quartz spec¬ 
trograph is used as the basis for 
standardization of other instruments 
and other methods, and for taking, at 
stated intervals, photographs of the 
solar spectrum. Most of the work 
will use the photo-electric cell. 

The behavior of various kinds of 
dusts is being studied in an air-tight 
dust chamber, so that it is possible to 
use samples having known quantities 
of definite kinds of solid material. The 
action of each of these is studied with 
the spectrograph and the photo¬ 
electric cell. 

It is obvious that an investigation of 
this broad character, even assuming 
the possibility of securing all the data 
desired, would not be of maximum 
value unless methods were developed 
which would make possible the sup¬ 
pression of at least a considerable part 
of the evil. Consequently one phase 
of this research looks toward such de¬ 
velopment. 
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A Diesel Drives an Automobile 

Stock Marine Diesel in 6000'pound Car Chassis Makes 
2780 Miles on $7.72 Worth of Fuel Oil 


O NE of the most interesting en¬ 
gineering demonstrations of 
recent years, and one fraught 
with portent for the automo¬ 
tive industry, was a test trip made by 
a Diesel-engined automobile from 
Columbus, Indiana, to Indianapolis, 
New York, Detroit, and back to 
Columbus —which, for the benefit of 
those short on geography, is just 40 
miles south of the Indiana state 
capital. 

The trip of 2780 miles was important 
111 that it marked the first 
time in America that a Diesel 
engine ever had been used to 
drive a regular automobile. 

The trip proved conclusively 
that the Diesel engine is flexi¬ 
ble enough for automotive 
power plants and it opened the 
eyes of engineers to the possi¬ 
bilities of an engine that not 
only would perform satisfac¬ 
torily in an automobile chassis 
but would do so on fuel oil 
which may be purchased at 
from eight to ten cents retail 
and which will drive a car at a 
speed of 55 miles an hour over 
all kinds of roads, hills, and de¬ 
tours. 


By WILLIAM F. STURM 

Pittsburgh, and Detroit he asked no 
odds of anyone in traffic. The great¬ 
est tribute to the engine performance 
is that until one came close enough to 
read the small sign, “Diesel Test Car— 
Cummins Engine Company,'' on the 
tire cover, he was not aware that it 
was not a conventional automobile. 

No extensive experiments were made 
with the car prior to its long trip; in 
fact, the finishing touches were placed 
on the car at 9:30 in the morning and 
it left an hour and five minutes later 



THE DIESEL-ENGINED AUTOMOBILE 


This 

was 


T he engine used was of four cylin¬ 
ders, with a 4 3^-inch bore and a six- 
inch stroke, developing approximately 
50 horsepower. The test trip engine 
was not one specially built for auto¬ 
mobile use, but one taken from regular 
production for portable and marine use. 
The chassis was from a 1925 model of a 
well-known automobile, and the change 
was made simply by removing the 
automobile engine and replacing it 
with the Diesel. The heavy base of the 
Diesel was removed and fittings neces¬ 
sary to anchor it to the frame mem¬ 
bers of the automobile chasis were 
added. It was not necessary to 
change the hood or radiator align¬ 
ment, nor to disturb the rest of the 
chassis in any way. 

So well did the car perform, from 
the standpoint of flexibility, that no 
difference was discernible between it 
and the standard type of automobile. 
Mr. C. L. Cummins, president of the 
Cummins Engine Company, of Colum¬ 
bus, Indiana, drove the car into New 
York at the busiest hour of the day, 
between 4 and 6 p.m., and parked it 
at the Roosevelt Hotel. In all the 
larger cities he visited—New York, 
Philadelphia, Baltimore, Washington, 


car, the first in the country to be driven by a Diesel, 
easily o^ierated and its fuel economy was exceptional 

for New York, making the trip in 26 
hours driving time. 

On the trip from Indianapolis to 
New York—792 miles-the fuel oil 
consumption was 30 gallons and the 
cost was $1.38. One must be honest, 
however, and say that this low cost 
was due to the fact that most of this 
oil was purchased at wholesale at the 
Cummins factory for 4 cents a gallon. 

But even had the top retail price of 10 
cents a gallon been paid for the 80 
gallons, the cost would have been 
only three dollars, as against 99 gallons 
of gasoline at a eost of $24.75 for the 
same chasis with a gasoline engine 
consuming a gallon of gas every eight 
miles. On the 2780-mile trip, 102 


strate that the Diesel engine, as it is made 
today for marine and portable use, can 
be used successfully in an automobile," 
Mr. Cummins said. 'T had listened so 
long to the statements that a Diesel 
is not flexible that I decided to dem¬ 
onstrate the falsity of the statement, 
at least so far as our product is con¬ 
cerned. The engine we used was not 
an automobile engine at all. But even 
without being especially adapted to 
automobile use, it met the occasion 
surprisingly well. We are certain that 
development can successfully 
meet the service conditions 
met with in trucks, buses, trac¬ 
tors, and similar services. It 
can be adapted to passenger 
car use-- particularly for ex¬ 
port—as easily as to trucks 
and buses. 

"TTOWEVER, the refine- 
Xx ment of the motor, the 
path to passenger car use, lies 
through the truck field, simply 
because the matter of weight is 
not so vital in the truck and 
bus field as in the passenger-car 
field. I would like to make this 
plain—that the marine Diesel 
is entirely too heavy for even 
the ocntemplation of its use without 
refinements in the passenger car.'^ 

The matter of automotive adapta¬ 
tion is only one of engineering the 
engine to the problem at hand. When 
this’ is done, Mr. Cummins says that 
instead of 28 pounds per horsepower 
the weight can be reduced without in¬ 
juring-the life of the engine and to 
performance so that the automotive 
engine weight will not exceed 10 
pounds per horsepower. This com¬ 
pares favorably with the average 
automobile engine of today. 

The Diesel develops its power at 
low engine speeds, as evidenced by 
the engine used in the test trip. It 
was equipped with a governor which 


gallons of fuel were used. The cost '^ook the engine away from the driver 


of this was $7.72, as against a fuel cost 
of 86 dollars at 25 cents a gallon for a 
gasoline engine. 

The actual average per gallon, with 
the car running wide open most of the 
time and no attempt made at fuel 
economy, was 27.2 miles, which in^ 
eludes distances between cities and 
mileage used within city limits in dem¬ 
onstrating the,car. The full cost per 


at 1800 revolutions a minute, yet the 
car ran perfectly at a speeC of 66 
miles an hour. Further, one might 
expect the motor to vibrate consider¬ 
ably at low speeds, yet in the hundreds 
of miles the writer rode, he found to 
vibration no worse than any four- 
cylinder engine of to sise. As the 
speed increased and 16 to 20 hxiles was 
reached, the engine smoothed out and 


--- O - W ..... v'-’.irv Jiir-V* VUV ffcUvi 

mile WM less that three mills, yet the ran as smoothly and as quietly as Any 
car weighed 6000 pounds. gasoline engine. Its acceleration at 

“We made the trip merely to demon- 20 to 50 miles an hour waa surprisins. 
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especially in view of the 2 to 1 gear 
which was used in the car, instead of 
the 4.69 to 1 xised with the original 
eight-cylinder engine. . 

The engine was started with a 12- 
volt motor-generator which, after 
starting the engine, becomes a genera¬ 
tor to re-charge the battery. By a 
turn of a lever on the dash, the com¬ 
pression in the cylinders was released 
while the starter turned the engine 
over. After 10 or 12 revolutions of the 
motor to get up speed, the compres¬ 
sion-release lever was turned to re¬ 
establish compression, and the mo¬ 
mentum engendered started the engine 
instantly and as easily as the normal 
car starts. There are no carbureter 
and carburation problems on a Diesel. 
If the oil in the cylinder walls is loose 
enough to permit the motor to turn 
over, that is all that is asked. Whether 
the atmosphere is 40 degrees above 
zero or 40 degrees below makes no 
difference to a Diesel. The car was 
left out on a parking lot at Pittsburgh 
for two nights at zero weather and it 
responded instantly after standing 13 
hours. On the compression stroke the 
air charge becomes heated to approxi¬ 
mately 1000 degrees, Fahrenheit, and 
away she goes. 

I T may interest the lay public to 
know that, with the exception of the 
firing by heat induced by compression, 
and injection of the fuel into the ex¬ 
plosion chamber thus heated, the four 
cycles or strokes are exactly the same 
as in the standard type of automobile 
engine. The engine which was used 
has neither spark plugs nor any other 
type of spark ignition and no carbure¬ 
ter. In place of plugs, it depends on 
heat generated by compression of the 
air charge in the cylinder to ignite the 
fuel. In the gasoline engine the charge 
consists of gasoline vapor and air 
mixed; in the Cummins engine pure 
air only is drawn into the cylinders. 
On the compression stroke this air 


is compressed to 500 pounds per 
square inch, which generates a heat of 
approximately 1000 degrees, Fahren¬ 
heit. While the air is at its highest 
compression and temperature, the 
fuel (in a gaseous state) is injected 
into the explosion chamber by suitable 
mechanism. On contact with the 
heated air it ignites and burns pro¬ 
gressively, instead of explosively, as 
in the gasoline engine, and creates the 
power stroke of the engine. 

Mr. Cummins says his engine dif¬ 
fers from the conventional type of 
Diesel because in the latter the solid 
fuel is injected at pressures varying 
from 8000 to 10,000 pounds, and as 
considerable time, comparatively, is 
required to gasify the cold, wet fuel, 
it is injected considerably ahead of the 
top center stroke of the piston, which 
results in heavy explosive pressures in 
the cylinder, making extremely heavy 
moving parts mandatory to ^v ithstand 
the strain. 

In the Cummins engine, the fuel is 
pre-heated by circulating it around 
through an annular space between two 
members of the injection plunger 
chamber. Fuel stands in this annular 
space through three cycles of the 
engine, namely, the compression stroke, 
the working stroke, and the exhaust 
stroke. At the beginning of the suc¬ 
tion stroke, this pre-heated charge is 
forced out of the aiftmlar space into a 
small conical chamber, where it stands 
over the small distributing nozzles 
which lead out into the combustion 
chamber. A plunger operating in this 
chamber is slowly retracted at the time 
the fuel is delivered into the chamber, 
which prevents any of the fuel being 
forced out into the main combustion 
chamber. On the compression stroke, 
the final preparation of the fuel is 
completed. The highly compressed 
air charge from the main cylinder is 
forced through the nozzles up through 
this pool of previously heated fuel, thus 
cracking and gasifying the hot charge 


of wet fuel. When the piston is at 
approximately top center, the plunger 
is suddenly depressed, thus driving 
the rich gaseous charge of fuel out 
into the hot compressed air charge in 
the main cylinder, where ignition takes 
place and combustion follows. 

Previous practice in Diesels has 
called for a plunger or valve for each 
cylinder, and it has been found im¬ 
possible to keep these accurately ad¬ 
justed to measure the proper amount of 
fuel under the extreme pressures under 
which the fuel is fed. In the Cummins 
engine, one plunger measures and de¬ 
livers the fuel to all injectors, whether 
one or six, at a pressure of only 60 
pounds. A distributor distributes this 
measured charge from the common 
plunger to the proper injector, thus 
eliminating any possibility of unequal 
distribution of fuel. 

The entire fuel system may thus 
be divided into three divisions, the 
first of which covers the measuring 
of the fuel charge and delivering it 
to the injectors. The second covers 
the gasifying of the charge in the 
injectors and injection into the com¬ 
bustion chambers. The third division 
covers a means of obtaining the neces¬ 
sary turbulence or mixing of the com¬ 
bustion charge with the air in the 
cylinders. 

B ecause of this advanced prep¬ 
aration of fuel and the method of 
measuring, the Cummins engine will 
handle any kind of fuel from crank¬ 
case slop to gasoline. 

The plan of the manufacturers is to 
adapt this engine to truck use first, 
by experiments under actual truck 
working conditions. Bus application 
will come next, with the passenger car 
last. This means that the engine 
should be perfected for trucks within 
a year or 18 months and that if the 
passenger car adaption comes, it will 
be a matter of four or five years before 
it is perfected. 




Trine POUR cylinders 


Right side of Diesel showing fuel lines. Right-hand lines canv 
oil to cylinders; left-hand lines carry excess oU back to reservoir 


Left side of the Diesel showing the fuel distributing pump directly 
behind radiator. The rubber hose forward carries cooling water 
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' Edison’s Rubber 

What Mr* Edison Is Doing in His Attempt 
to Develop an American Wartime, Emer* 
gency Rubber Industry in the South 

By G. H. OACY 


Mr. Edisoa Discloses 

U NITED STATES Patent 
Number 1740079, December 
17, 1929 (obtainable from Com¬ 
missioner of Patents, Washing¬ 
ton, D. C., ten cents), reveals Mr. 
Edison's method for extracting 
rubber from goldenrod and other 
plants. This method is described 
by the India Rubber World 
(New York, February 1) as “a 
modification of the process reg¬ 
ularly employed for the extrac¬ 
tion of rubber from guayule 
shrub." (See also page 332, April 
number. Scientific American.) 
In an article entitled “Guayule 
Rubber” Dr. D. T. MacDougal, 
Corresponding Editor of the 
scientific American, outlined 
the guayule process. This was 
in our number for July, 1928. 

—TAe Editor. 


D own near the tip of our 
southernmost state where the 
climate is sub - tropical, 
Thomas A. Edison has dedi¬ 
cated his early octogenarian years to a 
problem which he says is of great sig¬ 
nificance and which may hatch out a 
successful future rubber-raising in¬ 
dustry in the south. Mr, Edison seeks 
to discover an adaptable rubber plant 
which will grow prolifically in Florida 
and other warm-climate states and 
which may be produced on a commer¬ 
cial scale as a potential wartime neces¬ 
sity- and as a possible billion-dollar 
industry. 

What Mr. Edison has sought from 
the start of his extensive experiments 
is plants that would prove suitable for 
rubber latex production as emergency 
materials. He has denied that he is 
seeking new sources of commercial 
rubber which would rival the trees of 
the tropics that now produce the 
world's supply of commercial rubber. 
Thomas Edison is, however, a genius 
at incubating apparent impossibilities 
into actuality. 

In Edison's ten-acre experimental 
garden directly opposite his winter 
home at Fort Myers, Florida, 4000 
different varieties of tropical and semi- 
tropical plants are being grown under 
the careful culture of experts whom he 
employs to sift all secrets from Ameri¬ 
can rubber raising. After several years 
of garden tests Mr. Edison has already 
demonstrated that at least 1200 of 
these plants which are able to thrive in 


Florida will yield good rubber latex. 

Like the government botanists and 
agronomists at Washington who try 
out the possibilities of new plants im¬ 
ported from all corners of the world in 
the national quest for more foods for 
man and animals, Mr. Edison is ad¬ 
verse to publishing his rubber research 
data until he finds what he is after—or 
proves conclusively that such plants 
can not be grown in the United States. 
He reports that it will involve four 
more years of intensive technical in¬ 
vestigation to ascertain all the answers 
to the riddle which now occupies his full 
attention. 

A fter two years of thorough tests, 
L he has eliminated all foreign and 
imported plants from the research 
roster, including the notorious A/ada- 
gaacarensis. For several months, it 
looked as though Madagasrarena in 
would solve the stubborn secret, but 
subsequent experiments proved it un¬ 
worthy. The current experiments are 
centralized on 1^00 plants which either 
grow wild or are cultivated for orna¬ 
mental piirpose in the south. Most of 
these are tender tropical plants which 
can be grown successfully only in such 
frost-free regions as southern Florida 
and southern California. 

The Edison herbarium at Fort 
Myers is a rambling structure of con¬ 
crete in which the experimental speci¬ 



EDISON IN FLORIDA 

The picture was snapped during Mr. 

Edison's inspection of his rubber garden 

mens of plant life are dried, mounted, 
identified scientifically, and filed away 
in spacious fireproof vaults. Propagat¬ 
ing material taken from the most 
promising varieties are planted in three 
separate propagating gardens, one at 
Fort Myers, another at Oneco, Florida, 
and the third at Orange, New Jersey, 
where Mr. Edison carries on his per¬ 
sonal rubber studies during the sum¬ 
mer months. 

Many of these plants are catalogued 
in technical nomenclature as weeds, 
but some of these “weeds" have pro¬ 
duced remarkable yields of rubber 
latex which has proved durable and 
qualified for specialized uses when man- 
iifactured into test samples of rubber. 
This multiplicity of experimental 
plants is grown in carefully identified 
concrete-bordered plots, each of which 
is four by seven feet in size. The 
visitor who gains admission to the 
Florida gardens—and only a few people 
are admitted, because souvenir seekers 
have despoiled valuable material—may 
well imagine himself in some state or 
national proving grounds ^ plant re¬ 
search, for that is what the large garden 






ONE OF THE PLANTS UNDER INVESTIGATION 


^^5*^ common plants contain rubber latex, but the plant apleuted for culture must also 
meet practical ana economical requirements. It must he suitsd to machine harvesting 
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looliB like. Accurate records are kept 
on the latex production during the 
plsnt growing period, and special cut¬ 
ting tests are made to ascertain the 
best seasons of harvest for the various 
plants. 

The experimental plants are cut by 
hand and subsequently the harvested 
material, consisting of stems, leaves, 
and branches, are run through power¬ 
ful presses in order to extract all the 
latex which they contain. Each speci¬ 
men is analyzed and then is ‘‘manu¬ 
factured'* under laboratory conditions 
into small samples of research rubber. 
These rubber samples are subjected to 
a number of critical tests to determine 
their durability, quality, and suita¬ 
bility for the wide variety of uses to 
which the product would be put during 
times of war or peace. 

The Florida laboratory, which is 
manned by a corps of eight scientists 
employed by Mr. Edison, is equipped 
with a battery of distillation retorts so 
that 36 distillation tests of latex speci¬ 
mens can be run simultaneously. The 
other equipment is complete for the 
rubber investigations now in progress. 
Mr. Edison’s aides remain at Fort 
Myers throughout the year and during 
the summer carry on communication 
with their “chief” by correspondence, 
telegraph, and telephone. 

H enry ford, who owns and op- 
erates a 3200-acre plantation 
farther north near Savannah, Georgia, 
haa oiBPered the use of as much of this 
land aa is required by his friend Mr. 
Edison for later field tests of those 
rubber producing plants which prove 
to have commercial possibilities and 
which can be grown that far north.* 
Mr. Ford has also volunteered the 
services pf his mechanical experts and 
the use of his shops for the develop¬ 
ment of special harvesting and milling 
machinery for the transformation of 
the field crops into finished rubber 

* At thr time of Roinu to preas, news reporU state 
that Mr. Ford has prepared eeveral hundred acres for 
planting, with the expectation of a harvest in the lute 
summer. 
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products. Harvey S. Firestone, the 
tire manufacturer, is also co-operating 
with Mr. Edison in these rubber re¬ 
search investigations. 

‘T believe,” said Mr. Edison in dis¬ 
cussing the rubber experiments which 
now monopolize his waking hours, 
“that those states bordering the Gulf 
of Mexico can produce plant rubber 
with profit to the farmer in case of 
future war prices, and it may be possi¬ 
ble potentially to grow rubber in those 
sections which will compete with the 
tropics even on a peacetime basis. 

“The chemical development of syn¬ 
thetic rubber has no future whatever 
when plant rubber is quoted at about 
$.23 a pound, ” he continued. “I be¬ 
lieve that the manufacture of rubber 
will be extended in the years to come 
to a point wkere it will be employed in 
the pa^dng and repair of highways. 
Short sections of test roads made of 
rubber have now been in service in 
Scotland for five years with practical 
success. 

“T HAVE found 1200 plants adapt- 

A able for culture in Ji^'lorida which 
will produce rubber and in my ad¬ 
vanced experiments I will cultivate 40 
of these on a large scale. 1 hope to 
find a plant which may be cultivated 
successfully in southern Florida so that 
it will produce an emergency crop of 
rubber 12 months after planting.” 

The mechanical puzzles associated 
with the harvest of ^rubber plants and 
the extraction of thar latex are not as 
complicated as they might appear to 
the layman. The shrub or bush which 
produces the milky latex will be cut 
with special tractor-operated mowers. 
The blades of these mowing machines 
will be adjustable for cutting the green 
growth of varying height and size. 
The arrangement will be such that the 
harvested twigs and branches will be 
delivered by special conveyor to wagons 
and motor trucks driven alongside the 
mower during the harvest operations. 
The harvested material will be hauled 
to powerful expressors which will ex- 


BBS 



IT DID NOT MAKE GOOD 


The wild plant from Madagascar which 

is not all it was “cracked up'* to be 

tract all of the latex from the plant. 

Mr. Edison has given a roving com¬ 
mission to five traveling botanists and 
plant hunters to scour the Gulf Coast 
States and procure specimens of all the 
rubber-producing plants of that area. 
This quintet of camp-car rovers has 
roamed highways and back roads 
searching for strange unidentified 
plants in half a dozen different states. 
They have traveled exclusively by 
motor car, carrying with them provi¬ 
sions, camp equipment, and miniature 
botanical laboratories on wheels. Their 
scouting trips through thousands of 
miles of Dixieland forests, jungles, and 
cultivated fields have yielded the 
wealth of experimental material which 
Mr. Edison is now utilizing intensively. 

Mr. Edison has centralized his ex¬ 
periments in southern Florida because 
investigations carried on by the United 
States Department of Agriculture and 
the Department of Commerce demon¬ 
strate that region to be the best 
adapted for rubber production of any 
section in the United Sjtates. 



BAGGING TO PREVENT CROSS POLLENIZATION 


In plant bmeding it is neomsary. in order to prevent beee from 
erode pollenkto plante with other plants, tbua depriving the 
teat exp^ment ol ita vmhrn, to exclude the bees with netting 



A FEW OF THE IIW EDISON TEST PLOTS 


When investigating the possibilities of rubber plante, Mr. 
Edison fonowc^ the old Edison technique: to try systematically 
everything under the sun, rather than sit and wait for inspiration 
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“How Do They Know?’ 

A Brief Qlimpse of Some of the *^Inside** 
Considerations Which Quide the Expert in 
Judging the Antiquity of Flint Implements 

By J. REID MOIR 

Fellow of the Royal Anthropological Institute; and Member of V In’ititut 
International d’Anthropologie; President of the Ipswtch Museum. England 


I T is not SO many years since the 
whole vast series of flint imple¬ 
ments was divided up into two 
simple categories called Paleolithic 
and Neolithic, and prehistoric archeol¬ 
ogy was a more or less simple and 
straightforward subject. Now, not 
only has another and very important 
stage of ancient man’s activities, the 
Eolithic, been added to the list, but in 
the case of the Paleolithic and the 
Neolithic phases these have been still 
further split up; and the process is not 
yet completed. 

There are, however, still some 
archeologists of the older school who 
do not look with favor upon these 
modem methods of classification and 



FIGURE 1 


A drawing of a humanly struck flake of 
flint, showing its various characteristics 

who hold that though Paleolithic hand 
axes, for example, which are found in 
deposits of widely varying ages, must 
themselves be of a dissimilar antiquity, 
yet it is not possible to say that these 
implements differ from one another in 
the way they are made. Such critics 
would no doubt admit that the hand 
axes of early Paleolithic-Chellean 
times are more roughly flaked than are 
those of the later Acheulean period, 
but this admission would be qualified 
by the claim that while this difference 
exists it does not testify to any actual 
dissimilarity of technique in vogue in 
the two epochs mentioned. 

This conclusion, however, is the out¬ 
come of neglect to make a close and en¬ 
lightened study of the actual flake scars 
to be observed upon flint implements 
of different periods. When such an 
examination is carried out by anyone 
with the requisite knowledge based 


upon practical experience in flint flak¬ 
ing, it becomes at once obvious that the 
manner of production of flint imple¬ 
ments differed at various epochs of the 
past as markedly and as certainly as 
did, for instance, the method of carving 
wood in later times. In,, fact, when 
those who are familiar with these 
matters are able to examine a represen¬ 
tative series of implements of prehis¬ 
toric industries the dissimilarity in 
technique of these is seen to be as well 
defined as is that between a carved oak 
chest of Tudor and of Stuart times. 

There are, perhaps, few aspects of 
prehistoric archeology more fascinat¬ 
ing that that which deals with the way 
in which flint implements were made, 
as it enables the modern investigator to 
realize precisely the manner in which 
the ancient artificer held and flaked his 
flint, and to understand how, usually 
with consummate skill, he produced 
the type of artifact needed. 

T he importance of this recognition 
is further heightened when it is 
found that implements of the same 
prehistoric period, though found many 
hundreds of miles a{)art, exhibit an 
identical technique. But it is not possi¬ 
ble to enter into the implications of 
this remarkable fact in the present 
article. 

I am, however, anxious to bring 
home to readers of the Scientific 
American the reality of the dis¬ 
similarity to be observed in the method 
of manufacture of flint implements of 
different ages. It would be a matter of 
little difficulty to do this with the 
artifacts, for example, of the Chellean 
and the Magdalenian phases because 
these two industries—one belonging to 



FIGURE 2, A and B 

Two ddes, edge, and horizontal section 
of a Chellean implement. Arrows show 
direction of the Sake-removing blows 



PERCUSSION FLAKING 

Mr. Moir flaking an artifact, 
as photographed by a member 
of our editorial staff who 
visited his home in England 

the beginning and the other to the 
very end of Paleolithic times—differ 
from one another in the most obvious 
manner. I have, in fact, selected for 
examination two ovate hand axes, one 
of which is referable to the Chellean 
epoch, while the other belongs to the 
Acheulean which succeeded the former. 
Further, these two implements are 
very closely similar in size, form, and 
even in weight, for the Chellean speci¬ 
men weighs 7 1/2 ounces, measures in 
greatest length 3 11/16 inches, and in 
greatest width 2 3/4 inches, while the 
Acheulean weighs 7 ounces, measures 
in greatest length 3 11/16 inches, and 
in greatest width 2 15/16 inches. More¬ 
over, the Chellean example exhibits 42 
flake scars while the Acheulean carries 
57, and there can not, therefore, be 
any doubt that these two specimens are 
very similar to each other in several 
ways. Many people might regard it as 
impossible to demonstrate that the 
technique of each is different. Let us, 
however, examine these two imple¬ 
ments still more closely and see what 
we can learn about them. 

N OW, in order to do this it is 
necessary to prepare what are 
known as flaking diagrams of the 
specimens in which their general out¬ 
line and that of the flake-scars is care¬ 
fully drawn and arrows inserted to in¬ 
dicate the direction in which each 
flllke-making blow was delivered. 
When a flake is struck off a flint by 
means of a blow, the fracture surface 
of the specimen usually exhibits sev¬ 
eral well-marked characteristics. For 
the purposes of this article it is only 
needful to draw attention, in Figure 1, 
to these characteristics, which are (a) 
the bulb of percussion; (b) ripple 
marks; and (c) the splits or fissures. 
The flake illustrated bears upon its 
fracture surface the *‘positive^* bulb of 
percussion, while the flint from which 
it was removed exhibits a correspond¬ 
ing hollow known as the ''negative’* 
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bulb of percussion. These hollows are 
often to be observed upon flint imple¬ 
ments, while in nearly every case ripple 
.marks and fissures are also present. As 
will be seen from Figure 1, the ripple 
marks have their concave side toward 
the point of impact where the flake- 
removing blow fell, while the fissures 
or splits also radiate from the same 
center. The recognition of these facts 
makes it easy, therefore, to ascertain 
from what direction each blow wiis de¬ 
livered during the formation of a flint 
implement, and is the basis upon which 
the flaking diagrams accompanying 
this article were prepared. 

If we now proceed to examine these 
diagrams it will be seen that the blows 
responsible for the formation of the 
Chellean ovate. Figure 2, A and B, were 
delivered somewhat less regularly 
around the periphery of the implement 
than is the case with the Acheulean 
specimen. Figure 3, A and B. 

F urther, it is obvious that the 
forms of these flake scars differ in 
each implement, for the majority of 
these observable upon the Acheulean 
ovate tend to be long and narrow, 
while those exhibited by the Chellean 
specimen, no less definitely, tend to be 
short and broad. The reason for this 
difference is to be explained by the 
manner in which the ancient flint 
flakers held the flint while operating 
upon it with a hammer stone. 

If it is desired to detach flakes which 
are long and narrow, it is necessary to 
hold the flint so that the fingers of the 
left hand are pressed against one side of 
the stone opposite to that upon which 
the blows are to fall. In Figure 4 the 
Acheulean ovate is held in the manner 
described, and the hammer stone 
would fall upon the flint just above the 
points of the fingers. The result of 
such manipulation will be that the de¬ 
tached flakes, for some reason^ will run 
down under the fingers, and will more 
or less accord with their shape. Thus 
it is possible to say with a high degree 
of probability that the Acheulean man 
who made this particular implement 
actually held his flint in the manner 
shown in Figure 4, because the posi¬ 
tion and form of the flake scars on this 



How Figm 2 wss hold. The arrows 
ladkato whore the hbwa^ the bammor ' 
oh the back face of the mnt 


specimen exactly resemble, both in 
form and position, those which can be 
produced today Under the conditions 
described. 

When, however, it is needful to pro¬ 
duce flake scars such as those ex¬ 
hibited by the Chellean ovate, an en¬ 
tirely different technique is adopted. 
In this case the flint is held firmly in 
the left hand, as shown in Figure 5, 
but the exact manner in which this is 
done does not matter. The hammer 
stone is directed first to one side of the 
edge and then to the other, and flakes 
are removed which, having no pressure 
of fingers or other support to influence 
their shape, assume a short and broad 
form. 

The differences thus produced in the 
resulting implements do not, how¬ 
ever, cease here. If the flake scars ex¬ 
hibited by the Chellean ovate are ex¬ 
amined, it will be seen that while 12 of 
them are complete, no less than 30 
are truncated or incomplete. On the 
other hand, in the case of the Acheu¬ 
lean ovate, the number of complete 
flake scars is 30, while 27 are truncated 



How the Acheulean Hint was held. 
Hlow« fell on back side of flint, oppoBito 
the point.s indicated, producing long chips 

or incomplete. Thus it will be seen 
that the proportion of truncated or in¬ 
complete flake scars observable upon 
the Chellean ovate is very much 
greater than in the Acheulean example, 
and this is due almost entirely to the 
differing manners in which the two 
implements were made. A complete 
flake scar is one which has not been 
encroached upon by later flaking, 
while a truncated flake scar is one 
which has had its normal area re¬ 
duced by the subsequent removal of 
other flakes. 

Another clearly marked difference 
in the two implements under discus¬ 
sion is seen when their cutting edges 
are examined. In the case of the 
Chellean ovate, the edge is blunt and 
wavy, while in the Acheulean specimen, 
the edge is shaip and does not exhibit 
^ch a wavy outline. This dissimilarity 
is again traceable to the differing 
techniques adapted in the manufac- 



hlakmg diagram of a typical implement 
of Acheulean age, one fourth of actual 
size. Arrows indicate where blows fell 

tiire of the respective specimens. 

It will thus be recognized that even 
in two implements closely resembling 
each other in weight, size, and the 
number of flake scars exhibited by 
each, there exist, nevertheless, fun¬ 
damental differences in the specimens. 
These differences are the inevitable 
result of the manner in which the two 
artifacts were flaked and, being ob¬ 
servable between most Chellean and 
Acheulean implements, serve to differ¬ 
entiate in a final manner the specimens 
of these two well-known prehistoric 
industries. 

It is clear, also, that the two artifacts 
under examination have had different 
geological experiences in the past for, 
while the Chellean ovate is abraded 
and worn and exhibits upon its flake 
scars innumerable marks where other 
stones set in motion by rapidly run¬ 
ning water have struck it, the Acheu¬ 
lean ovate shows few if any of such 
marks, and is very little abraded. 

T his difference in condition is gen¬ 
erally to be seen between imple¬ 
ments of Chellean and of Acheulean 
age from deposits of gravel both in 
England and as far away as Palestine. 
It points, unquestionably, to some 
drastic climatic conditions having oc¬ 
curred after the Chellean industrial 
phase, and through the researches 
carried out in East Anglia in England, 
it is now known that these conditions 
are to be associated with the second 
glacial epoch. 

It is upon such lines as have been in¬ 
dicated in this article, that modern 
archeological research is moving, and 
in so doing is hastening the time when 
this study wi-ll take its place among 
the exact sciences. The method of ex¬ 
amination of flint implements which I 
have here described is, however, but 
one of others which are being carried 
out at the present time, and these I 
hope to be able to describe on some 
future occasion. 

We have on hand and expect soon to 
publish another of Dr, Paul R, 
HeyVs uniformly lucid articles, entitled 
**ls there an Ether?'* The recent ex¬ 
periments of Dr, Dayton C, Miller have 
reopened this subject. 
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Learning to Use Our Wings 

Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

In charge, Daniel Guggenheim School of Aeronautics, New York City 


A Mail Order Airplane 

E B. HEATH of Chicago has boon 
• building and flying airplanes since 
1908, mostly of the low power or “flivver’' 
variety. The opinion is often expressed 
that what aviation needs is a reliable, 
cheap airplane which can be purchased 
for a few hundred dollars. Perhaps the 
Heath Parasol is what is needed. At any 
rate, fully equipped and ready to fly, it 
costs less than 1000 dollars. All the parts, 
minus motor, can be bought for about 
200 dollars. A small engine of under 80 
horsepower can apparently be bought for 
about the same price. Blueprints can be 
purchased for a few dollars. The circular 
states that the Parasol can be constructed 
by the home-builder using a limited supply 
of tools! 

We do not know whether it is advisable 
to have airplanes built at home, without 
Government license, even though they can 
be flown privately without a license. Nor 
does the circular from the company state 
whether the Parasol has a type certificate 
for the original model. 

The Parasol has the following character¬ 
istics: 

Span, 26 ft; chord, 4 ft. 6 in.; wing 
area 110 sq. ft. 

Overall length, 16 ft. 9 in,; height 
overall, 6 ft. 10 in. 

Weight empty, 260 lbs.; useful load, 
800 lbs. 

Gas capacity, 6 gallons. 

High speed, 70 m. p. h. 

Cruising radius, 200 miles. 

Engine, Henderson converted motor¬ 
cycle engine. 

, Our photographs give a very good idea 
of the trim little craft equipped as a sea¬ 
plane, though otherwise not modified from 
its land conception. There is no reason why 
a good flier should not feel perfectly 
comfortable and happy in it. The short 
exhaust stacks should not be much of a 
handicap,in view of the low power involved. 


Glider Carnival Trophies 

pONTINUING its traditional 
^ support of aviation, and to 
aid the spread of interest in one 
of the fundamental branches 
thereof, the Scientific Ameri¬ 
can has offered a cup and second 
prize in Event Number Two, 
“Duration of Flight in the Pri¬ 
mary TrainiM Glider Event for 
Third Class Glider Pilots'' to be 
competed for at the New York 
Glider Carnival in Bayside, Long 
Island, to be held April 25 and 
26. Miss Amelia Earhart is 
chairman of the trophy com¬ 
mittee and the women's events. 

Considerable enthusiasm has 
already been aroused in this 
coming carnival and many prom¬ 
inent novices, as well as more 
experienced gliders will take 
part. The Scientific American 
will follow the developments and 
Professor Alexander Klemin, 
who is a member of the General 
Committee, and one of the Offi¬ 
cial Timers for the meet, will 
write a summary of the aero¬ 
nautical advance and tell what 

I deductions can be made there- 

1 from. 

I 


The little seaplane can be readily handled 
and launched by one man. 

While we would like to have more 
engineering information, we do think that 
this is a very interesting small plane which 
may do as much to foster aviation as the 
huge tri-motor at the other end of the 
scale. 


Air Ciommerce in 1930 

'pHERE is a depression in American 
A aviation at this moment which is 
causing the i|i|m8try much searching of 
heart. The iRi^icle in the Air Commerce 


Bulletin which begins with the question 
“What is the outlook for commercial 
aeronautics in 1930?" is therefore very 
timely. 

During the last three years, civil aviation 
has experienced tremendous growth. Air¬ 
transport planes fly on schedule almost 
90,000 miles per day, yet these scheduled 
operations constitute only 16 percent of 
the total flown in the United States.' 

All phases of commercial aeronautics 
continue to grow at an average rate of 
60 percent per annum. The expansion has 
been particularly marked during the last 
18 months. 

In this period of hasty development, a 
great number of new manufacturing 
facilities have been made available without 
reference to the consuming capacity of the 
market. Money has been forthcoming 
readily for financing, so readily in fact 
that marketing problems have been virtu¬ 
ally forgotten. In air transport, on the 
other hand, the ample capital provided has 
on the whole been put wisely to work, and 
there is no excess. The operators have just 
enough money to meet the difficulties of 
getting passengers to fly, of perfecting their 
organizations, of securing safe operations, 
and so forth. 

It is therefore mainly from the manu¬ 
facturing point of view that depression 
has come upon us. It is to be expected 
that this depression will disappear in the 
course of a year or even less. Some of the 
weaker units will vanish via a receivership; 
others will merge; more powerful manu¬ 
facturers will revise their production 
figures and gradually dispose of accu¬ 
mulated planes. While the manufacturers 
are retrenching at one end. the industry 
on the other hand will be constantly 
expanding and providing a larger market. 

The Air Commerce Bulletin gives the 
following very encouraging statistics: 

During 1929 approximately 16,000,000 
miles were flown in scheduled operation as 
compared with 10,673,000 in 1928. Eighty 
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five thousand passengers and 8,000,000 
pounds of mail were transported in 1929, 
as compared with 49,000 passengers and 
4,000,000 pounds mail in the previous 
year. Miscellaneous flying has shown at 
least an equal rate of growth. In 1926, 
miscellaneous flying totaled 18,000,000 
miles; in 1927 it rose to 30,000,000 miles, 
and in 1929 we have the astounding figure 
of 126,000,000 miles. 

Inside an Aircraft Engine 


head valves and rocker arms are neatly 
enclosed. There are no accessories in 
front of the engine. This enables the 
plane designer to fit a smooth cowling 
over the engine. 

Lightness is the keyword in aircraft 
practice; accordingly the crankcase is 
made of heat-treated magnesium alloy. It 
is split on a plane through the cylinder 
centers with valve lifters and intake passage 
in the rear. 

The intake ring Is inside the crank case, 


O UR photographs of the Lambert R-266 
aircraft engine are quite instructive. 
This is a 90-horsepower, five-cylinder air¬ 
cooled motor with a speed of 2376 revolu¬ 
tions per minute, yet it weighs only 214 
pounds, and is well adapted for a training 
plane or a sportsman’s two-seater. It has 
rather a large bore (4.25 inches) and a short 



stroke (3.75 inches) which helps to make its 
frontal area compact. 

hitler to the front view: The Y metal 
cyliiltier heads (which retain their strength 
at high temperatures) are seated on a 
nickel-steel cylinder barrel, with a copper- 
asbestos gasket between cylinder and 
barrel. Four long studs,screwed into the 
crankcase hold the heads down. The 
barrels can be replaced separately. It is 
interesting to see how generous modern 
aircraft engine designers are of fin area. 
Cooling fins embrace the whole of the 
barrel and head. The valve rods and over¬ 


Upper rijlht: Rearview of the Lam¬ 
bert engine described in the text. 
Above: Piston, connecting rod, 

and crank assembly. Left: Front 
view of the same radial engine 

and leads the gas from a single carbureter 
to all five cylinders. Distribution of gas 
is helped by partial baffling inside the rim 
between two of the cylinders. 

The gear case at the rear is also of 
•magnesium alloy. A compact set of gears 
working from the main shaft drives the 
valve gear, two magnetos, and the lubrica¬ 
tion pump. 

A single master connecting rod works on 
the crankshaft, with other connecting rod 
ends working in the master. 

A Flying Wing 

NEW plane, secretly developed and 
flown by the Northrop Aircraft Cor¬ 
poration of Burbank, California, approaches 
closely to the ideal “flying wing” and with 
an engine of only 60 horsepower has flown 





at a speed of over 100 miles per hour. 

The wing itself, 30 feet in span, is in¬ 
ternally braced, with not a single exposed 
brace. It is quite thick at its center, thick 
enough, in fact, to contain a comfortable 
cockpit. There is no fuselage, the tail sur¬ 
faces being supported by two long stream¬ 
lined outriggers running from the wing. 
A four-cylinder inverted air-cooled engine, 
carefully cowled in, projects from the 
forward center of the wing. The “pusher” 
propeller is placed at the rear and is driven 
by a long shaft extending from the rear of 
the engine. Since it is not convenient to 
carry a tail skid or tail wheel on outriggers, 
a three wheel landing gear is placed under 
the wing, with the rear wheel steerable for 
taxying on the ground. The center rear 
wheel is somewhat nearer to the wing 
than the others, so that a suitable low-tail 
landing attitude can be readily assumed. 

Besides the internal bracing of the wing, 
the two factors tending to increase efficiency 
are: one, the disappearance of the fuselage 
and the hiding of the pilot in the wing; 
two, the use of a “pusher” propeller, 
which interferes less with the flow over the 
wing, and the slipstream from which meets 
fewer parts, so that resistance here is re¬ 
duced. 

There is no doubt that the design con¬ 
stitutes a decided step forward in aero¬ 
dynamic efficiency. It is creating much 
interest in aviation circles and its progress 
will be carefully watched. 

An Interesting Aqiphibion 

A PROJECTED Sikorsky amphibion, 
the which follows on the heels 

of much service experience with the now 
famous Sikorsky S-38 is shown in the 
accompanying artist’s sketch. The design 
of the S -40 has been carried out with care 
and has been thoroughly tested in the wind 
tunnel and the model basin. 

If passengers are to make long journeys, 
such as from New York to Buenos Aires 
by air, they must be comfortable. There¬ 
fore the design provides for large passenger 
compartments, large windows with unob¬ 
structed vision, perfect ventilation, roomy 
toilets, washrooms, and kitchen and perma¬ 
nent quarters for the crew. 

A flying boat must not only be satisfac¬ 
tory in the air; it must also incorporate the 
sound principles of surface vessels in the 
matter of marine equipment. The S-Jt > 
can be towed from the bow; davits are 
provided in the front marine compart¬ 
ments; cleats for mooring a launch are 
avaUable. A walk-way is provided along 
the lower structure to the pontoons. A 


the Northrop * Flylilt Wing^' 
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hoisting sling allows the entire ship to be panics are developing their weather services 
hoisted on a beam. To give seaworthiness, to the fullest extent. For example, the 
large excess buoyancy for the hull has meteorologists of the Transcontinental 
been provided. Air Transport—Maddux Air Lines give the 

Power plant reliability is paramount for pilot, in advance of each flight, reports 
passenger service. The four engines insure showing the location of storm areas, the 
reliability, because the plane can fly* on direction and speed of their movement, 
full load with any one engine out of com- regions of low ceiling and poor visibility, 
mission, as long as the fuel holds out. Also, and areas of low pressure, 
storage space and hoisting arrangemen'ts In addition to the regular meteorological 



An artist's conception of the projected Sikorsky amphibion, S-40 


are to be provided for carrying a spare equipment, new equipment has been added 
engine. The fuel tanks, located in the consisting of small rubber balloons, a 8f>ecial 
wing to give gravity feed, have capacity for inflation device, and hydrogen tanks. These 
four hours’ flight. The remainder of the additions have been made in order that 
fuel is carried in tanks located on top of the observers may gage accurately the height 
side floats. Cross feed valves will permit of low hanging clouds so prevalent in 
any engine to be supplied from any tank, winter months, and the direction and 
In the construction of the hull, drainage velocity of winds at higher altitudes, 
has been provided from all parts. There The Boeing Air Transport system is 
are five water-tight compartments, any equally awake to the importance of weather 
two of which will keep the ship afloat; the service and has provided something of an 
gas tanks provide emergency flotation. innovation in the form of a “mobile’* 
In the positioning of the power plant, weather bureau. In addition to meteoro- 
certain definite principles have been kept logical equipment the mobile bureau is 
in view. Thus no part of the passenger or equipped for radio transmission, with an 
crew accommodations are in the plane of aerial mast attached to the automobile. 

rotation of the propellers. The engine - 

nacelles are so located with reference to ^ Minimum Altitude 

the wing that there is a minimum of inter¬ 
ference between them and the wing. The ^^RANSPORT planes have heretofore 
propeller clearance is 80 inches from the been required to maintain a minimum 

water, an important item when we con- altitude of 500 feet except when forced to 
aider the spray and rough water a flying fly lower by exigency of the weather, 
boat has to encounter. As a result of the T. A. T.—Maddux Air 

These large flying boats are to be built Lines crash, which led to the death of 16 
entirely of dural except for the fabric cover- passengers, the Department of Commerce 
ing of the wings. Corrosion has to be taken has issued a new ruling. By this ruling, if 
into consideration. The high position of a plane is forced to fly under 500 feet, under 


any circumstances, it must alight at the 
nearest possible landing place and do that 
as quickly as possible. This may effect a 
hardship on those operators wishing to 
maintain a schedule in conditions of low 
ceiling. Nevertheless, the rule should lead 
to safety, and safety is paramount. 


Lindbergh Buys a Plane 

TN spite of the fortune that he has un- 
^ doubtedly accumulated. Colonel Charles 
A. Lindbergh remains as busily at work as 
ever, rendering consulting service to the 
most important air transport companies in 
the country. He has just purchased, pay¬ 
ing over 17,000 dollars, the fastest two- 
seater sport plane ever built, the Lock¬ 
heed Siriu8, constructed by a subsidiary of 
the Detroit Aircraft Corporation. 

In its coloring Lindbergh’s new ship is 
distinctive. The entire fuselage is black 
and has a wide gold stripe along the mid 
section of each side. The wings, extending 
from the lower side of the fuselage, and the 
tail surfaces, are painted red. 

The Lockheed engineers designed the new 
plane in consultation with Colonel Lind¬ 
bergh. It has some very interesting char¬ 
acteristics. 

To begin with, the plane is the last word 
in streamlining. The wings are internally 
braced, without the slightest exposed 
bracing. The fuselage is an almost perfect 
streamline and blends into the wings. The 
cowling, of the Venturi type, encloses the 
engine and induces head resistance, yet 
allows perfect cooling. At the front there 
is a wide opening allowing plenty of air to 
impinge on the engine. But this air 
passes out through an opening at the rear 
which closely embraces the fuselage. 
Hence the air is not widely disturbed but 
follows the lines of the fuselage in stream¬ 
line form. The wheels are almost entirely 
enclosed in special streamline housings, 
commonly termed “pants.” 

A Pratt and Whitney Wasp engine is 
employed, developing 425 horsepower at 
2000 revolutions i>er minute. 

The. two cockpits, which Colonel and 
Mrs. Lindbergh will occupy so often, are 
located well to the rear of the fuselage 
so as to give maximum protection in a 
crash. 

The wings of the plane have a span of 42 
feet 10 inches, and their area is 265 square 


the wing above the water is a help. The 
use of the non-corrodible metal Alclad in 
covering the hull is an important feature. 

The outriggers for carrying the tail sur¬ 
faces run from the high wing, so that the 
tail surfaces are well above the waves. The 
structure follows the well tried Sikorsky 
principles. 

The specifications of the new craft are 
to be as follows: Wing spread, 114 feet; 
chord, 192 inches; overall height, 22 feet 
11 inches; over all length 72 feet 11 inches; 
wing area, 1980 square feet; power plant, 
four Pratt and Wbitney Hornets, B, with a 
total, horsepoijfer of 2800; useful load, 
11,250 pounds^ high speed, 129 miles per 
hour; cruising speed, 108 miles per hour; 
climb, 675 feet per minute; stalling speed, 
65 miles per hour. 

A Mobile Weather 

OIMULTANEOUSLY with l&nces in 
^^eommunication between aimme pilots 
iihd the ground, our large air tra»Hirt oom« 
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Weight empty is 2950 pounds. For 
average use, the useful load is: 150 gallons 
of gas, 12 gallons of oil, pilot, passenger, 
parachutes, and baggage. The gross weight 
with this load is 4400 pounds. 

Lindbergh desired a possible range of 
3300 miles; therefore 320 gallons of gasoline 
may be carried in the fuselage, and 120 
gallons in the wing. The plane will cer¬ 
tainly be fast, even though performance 
data are not issued to date. 

Details of a French Catapult 

jyiANY authorities believe that sooner Above: Colonel Lin^lbergh's new Figure 2 shows the general arrangement 

or later airplane catapults will be plane with cowled air-cooled en- of the system. The truss, 1, is a huge, 

used on all ocean liners carrying inter- gine. Belowi The Sirius in flight solid structure mounted on the C and B 

decks of the He de France. The chariot, 2, 
is mounted on suitable rollers. The com¬ 
pressed air cylinder, the compressed air 
motor, the cable and the pulley system are 
all mounted within the truss, in a manner 
which is immediately intelligible from the 
diagram. 

Figure 3 shows details of the chariot 
mounting when in process of being launched. 
Figure 4 shows the mechanism when the 
brakes are applied at the end of the run. 
The seaplane is held some four inches above 
the chariot, being suspended at the ends 
of the hooks, 3 and 4, At the end of the 
run, when the seaplane leaves the chariot 
by inertia effect, it actuate the trigger, 
6. The trigger releases a spring, 9, which 
in turn brings down the hooks, and applies 
the brake, 7. The action of the brake is 
regulated also by compressed air. The 
deceleration of the chariot is about 15 
national mail, and that they may even be a cable, 12, which passes over a large to 20 times gravitational acceleration, 
brought into service for launching heavily pulley, 8, placed at the end of the runway. It would appear that in practice the 
loaded land planes at airports of restricted The cable then passes over a system of six pilot can stand an acceleration of some three 
size. We do not l>elieve that the use of pulleys. The pulleys to the right are times that of gravity. On the commercial 
catapults in land operations will ever be movable and mounted on a rod which is steamship where space is not at such a 
found necessary, but see no reason why their rigidly attached to a piston in the com- premium as on a warship, the catapult can 
use should not become general in liner pressed-air motor, 2. The motor is be 100 feet or more in length and the 
service. ^ actuated by a great volume of compressed acceleration in launching can be less. The 

The United States Navy has developed air contained in the cylinder, 1. There is, plane can be launched at an air speed a few 

catapults to as high a degree of efficiency between the cylinder and the compressed- miles higher than the minimum flying speed 

an any other organization but the navy is air motor, a valve, 9, which can have its without any difficulty. For reasons of 
somewhat chary, and rightly so, of dis- air outlet regulated by the mechanism, 10. space, the He de France had its catapult 
closing full details of its apparatus. De- The value of this regulating valve is that mounted at the stern, 
tails of the French system ^‘Penhodt,” as it allows the chariot to be launched with Theoretically the catapult should be 
employed ^ on the He de France^ and constant acceleration and with a well de- mounted at the bow. The speed of the sea- 
desi^l^d in are therefore fined final velocity-^-important factors for plane, relative to the air, is then equal to 

of interest, p&rai^ularly as the Pen- the efficiency of launching and the comfort the speed of the ship plus the speed of the 
hofit system seems to be well worked out and safety of the pilot. chariot and the acceleration relative to 

and reliable. The chariot itself is a metal structure the ship and all the forces involved are 

In Figure J, the seaplane, 6, has its which must be very light so as to have the much smaller. In the design of new ocean 

float or hull mounted on the chariot, 3. minimum inertia, and quite strong because liners, naval architects will probably have 
To the front end of the chariot is attached of the large and peculiar forces involved, these considerations in mind. 




Thsm dlaftrama of a Praiidh tAatapuli are described la the text above 
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IlucUon River Bridge Approach 

RAFFIC handling methods of an ad¬ 
vanced nature have been introduced 
in the approach arrangements of the new 
Hudson River Bridge between Fort Lee, 
New Jersey, and West 179th Street, 
Manhattan, 

No intersecting crossings at grade and 



Plan of the New Jersey approach to 
the new Hudson River Bridge 


no left-hand turns feature the scheme for 
expediting the movement of vehicles to 
and from the bridge. The plan of traffic 
distribution also seeks to accommodate 
motor travel without stops for lights or 
other signals. A handful of traffic men, it 
is declared, will be able to take care of the 
entire flow of traffic. The scheme is cap¬ 
able of handling the ultimate capacity of 
the bridge. Four lanes of traffic are con¬ 
templated initially. 

In discussing the approach innovation, 
Frank C. Ferguson, vice-chairman of the 
Port of New York Authority, commented: 

“The Port Authority has discarded the 
old circular plaza idea, which lent itself to 
civic planning but throttled motor vehicle 
performance. Such plazas, which then 
adequately served their purposes, are now 
a relic of the horsedrawn vehicle days with 
speeds, of 10 miles an hour. American 
cities having circles or circular plazas to¬ 
day are either confronted by a traffic 
tangle, as exists at Du Pont Circle in 
Washington, or are discarding the circular 
movement of traffic as has been done at 
Columbus Circle, New York. Berlin has a 
similar problem at Belle Alliance Place. 
Trs^ distribution must be as definite as 
the routing of railroad trains, with^d^^finite 
paths of travel in both directions.** 


The Fort Lee approach arrangement 
shows that direct access will be afforded 
to Hudson Terrace. The latter, which will 
be crossed by an overhead structure, is the 
first intersecting street in Fort Lee after 
one leaves the span itself. After passing 
over Hudson Terrace, the bridge approach 
will continue to rise until a broad, level 
traffic distributing point will be reached, 
from which northbound connections will be 
made with Lemoine Avenue. 

Continuing, the bridge approach will 
pass under Lemoine Avenue and then 
distribute and collect southbound Lemoine 
Avenue traffic. Direct access also will be 
given to Center Avenue. The bridge ap¬ 
proach will underpass Center, Linwood, 
and Fletcher Avenuai. The Public Service 
Railway's right of way east of Center 
Avenue will be maintained without a grade 
crossing. 

At Fletcher Avenue, a distributing basin 
is reached for State highway routes num¬ 
bers 1, 4, and 6, the Bergen Boulevard, 
and County Road. 

The entire bridge approach from Hudson 
Terrace to Fletcher Avenue will be flanked 
by marginal streets in order that local 
traffic may be accommodated without in¬ 
terference with bridge and through route 
traffic. The maximum grade will not ex¬ 
ceed 4 percent, except on certain secondary 
connections where this rate will be some¬ 
what higher, but well within motor operat¬ 
ing conditions. 


German Locomorive Has 1700-Pound 
Pressure 

HERE had just been completed at the 
Berliner - Maschinenbau - A. G., for¬ 
merly L. Schwartzkopff, a passenger ex¬ 
press locomotive employing the unprece¬ 
dented working pressure of 1700 pounds 
per square inch at 900 degrees, Fahrenheit. 
The new locomotive was manufactured by 
the aforementioned Arm in closest co-op¬ 
eration with experts of the German rail¬ 
ways. Its weight was kept within the 


limits prescribed for the standard locomo¬ 
tive. Test runs will be made in the near 
future and the locomotive will be exhibited 
at the World Power Conference in June. 

The new and unique method of generat¬ 
ing high-pressure steam employed in this 
locomotive was developed by the late 
Prof. Dr. L()ffier. It is claimed that it may 
prove especially successful in connection 
with locomotives because it overcomes the 
problem of the formation of “fur" within 
the boiler in a very simple manner, and 
its fuel economy is very high. 

The characteristic feature of the method 
is that water is evaporated in a non-heated 
boiler drum. This drum receives heat in¬ 
directly from the grate by means of super¬ 
heated steam. The high temperature of 
the heating vapor is transferred to a super¬ 
heater, the heating surfaces of which are 
not subject to the formation of “fur." 
The locomotive factory in Wien-Florids- 
dorf proved the practicability of the 
method by applying it in a small station¬ 
ary test arrangement, before the order for 
the locomotive was given. 


World’s Largest Underwater Tunnel 

Xl^ORK is now going forward on a 
single-tube vehicular tunnel under 
the Mersey River to connect Liverpool 
and Birkenhead, England, which will have 
a total length of 2.1(> miles and an interior 
diameter in the underwater section of 46 
feet 3 inches. The tunnel will carry four 
lines of vehicles abreast, with ample space 
for ventilating air ducts. Although the 
tunnel cross-section shows a space beneath 
the roadway for street cars, these have 
not been definitely decided upon. 

Plans for improving communication be¬ 
tween the two boroughs have been under 
consideration for more than three quarters 
of a century. In 1922, a committee of three 
engineers was appointed to make a study 
of the problem and to report upon the 
feasibility of improving facilities for cross- 
river traffic by means of a bridge or a 



Ooait^ Chtmna Twit Oitoo 

The locomotive employing high pressure steamt 
plet^ in Germany. Note ‘ 


^__ which has Just been com- 

its very small cylinder and construction features 
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tunnel. After an exhaustive study, these 
en^neers reached the unanimous con¬ 
clusion that a tunnel would best meet 
traffic requirements. Accordingly, after 
approval of the plans had been secured 
from parliament in 1926, work was started 
in that year on the driving of a preliminary 
tunnel along the line of the future main 
tunnel to explore the ground. The two 
headings of the preliminary tunnel met 
beneath the middle of the river in April, 

1928, and shortly thereafter a contract 
for the enlargement to full section of 
the underwater portion was awarded. 
The approaches in Liverpool and 
Birkenhead were awarded on separate 
contracts in November, 1928, and March, 

1929. 

Double approaches are provided on both 
sides of the river. The 36-foot roadway 
used in the underwater section is continued 
throughout the main approaches on each 
side and, in addition, branch approaches 
from sections near the riverfront are pro¬ 
vided with roadway widths of 18 feet, ac¬ 
commodating two lines of traffic. Road¬ 
way gradients are, for the most part, 1 in 



Cross-Section of the Mersey River 
vehicular tunnel, showing space 
which may be used for street cars 

30, with a maximum of 1 in 29.4 on the 
Liverpool approach. The usual ca.st-iron 
lining is to be used, sealed with concrete 
grout and concrete on both exterior and 
interior. ^ 

Ventilation will be taken care of by three 
plants on each side of the river which will 
supply a total of nearly 4,000,000 cubic 
feet of fresh air per minute. It is expected 


that the maximum proportion of carbon 
monoxide will not exceed 4 parts in 10,000. 
The system of ventilation to be used has 
not been definitely determined; studies 
are now being made of the relative ad¬ 
vantages of transverse and longitudinal 
ventilation. 

Present plans call for completion of the 
tunnel in June, 1932, at an estimated cost 
of approximately 25,000,000 dollars, of 
which the English government will con¬ 
tribute over 12,000,000 dollars. The bal¬ 
ance of the cost will be met by loans, se¬ 
cured by toll charges to be maintained for 
a maximum period of 26 years, and also 
by funds to be provided by the two cities. - 
Engineering Nrv^s-Record 

Glass Resists 15-Ton Pressure 

A BIT of glass about a sixteenth of a 
square inch in area bearing a load of 
approximately 15 tons, is the simple new 
weapon of science developed by Professor 
Thomas C. Poulter of Iowa Wesleyan 
University. 

It served as a tiny window looking into 
a pressure-chamber, where experimemts 
are performed under the tremendous pres¬ 
sure of 30,000 atmospheres. The little 
glass window is ground perfectly flat and 
set against a ring of high-speed steel, also 
ground perfectly flat. There is no gasket; 
the pressure attends to the sealing of glass 
against metal.- Science Service. 

Zinc Treatment Kills Weed Seeds 
Without Injuring Sprouting Trees 

A METHOD of chemical weeding for 
seedling beds of evergreen trees has 
been worked out at the Northern Rocky 
Mountain Forest Experiment Station of 
Missoula, Montana. According to W. G. 
Wahlenberg, formerly of the United 
States Forest Service, who describes the 
work in detail in a new technical publica¬ 
tion of the United States Department of 
( Agriculture, this method saves 27 per- 
I cent of the cost of producing two-year- 
‘ old tree seedlings, besides saving many 
i young trees that would l>e destroyed or 
damaged by the old laborious process of 
» hand weeding. 

I The new method, as worked out during 
: several years past at the Savenae nursery, 
I consists in applying one and one eighth 
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In a clay pit at Wood bridge, New 
Jersey, footprints of dinosaurs were 
found in January and others have 
been found since then. The photo¬ 
graph shows scientists at Rutgers 
University examining one of the 
prints in a cut-out block of the clay 


ounces of zinc sulfate dissolved in one 
quart of water to every four square feet of 
seedbed soil. This attacked and poisoned 
the roots of the weeds as they tried to 
leave the germinating seeds. The roots of 
the sprouting evergreens were more re¬ 
sistant and were not injured. The situa¬ 
tion was roughly analogous to that in the 
blood of a malaria patient who takes 
quinine. The drug kills the germs but does 
not harm the body tissues. 

During the experiments, other chemicals 
were tried, but zinc sulfate proved to be 
the most eflective. Higher and lower con¬ 
centrations of the zinc sulfate were also 
tried, but the higher concentrations some¬ 
times injured the tree seedlings, and the 
lower ones were not so effective against 
the weeds. The concentration to be used 
for best effect must depend partly on the 
nature of the soil, Mr. Wahlenberg says. 
A finer-grained soil than the one at Savenac 
would require more of the sulfate, a 
coarser-grained soil less. 

The method is not without its disad¬ 
vantages, which must be guarded against. 
The sulfate tends to make the soil acid, 
and liming will be necessary in some locali¬ 
ties to correct this. If the soil is stirred 
after applying the sulfate to the surface, 
the effect is lost; weeds sprout readily in 
spaded or plowed places afte^- treatment. 
Fresh treatment of a seed bed is therefore 
necessary every time a new lot of tree seeds 
is planted. 

One incidental advantage seems to come 
from the treatment. After the seedlings 
are taken up and the soil re-plowed, field 
peas are frequently planted as a green 
manure crop. The residual zinc in the soil 
does not injure the peas but rather in¬ 
creases their growth, apparently through 
encouraging the colonies of nitrogen¬ 
fixing bacteria on their roots.- Science 
Service 


Huge Steel Balls to Carry Helium 

CIX huge s | ||e l balls mounted on a flat 
^ car to appifir on American railroads 
soon will not be globes consigned to a 
mammoth pawn shop, but efficient con¬ 
tainers for precious h^um to carry the gas 
from Texas oil fields^ distant airship 
hangars, - 

When tested at Milwaukee recently, one 
pf these six-foot spheres, made of steel an 
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A glance at this chart tells officials 
of the Navy the location of any 
vessel of the fleet: It is revised as 
ships are re-assigned or travel 
from port to port over the world 

inch and a half tliick and mounted on a 
flat car, was filled with helium at 1250 
pounds per square inch pressure and run 
off a 26-foot bank. It was unharmed. It 
Anally exploded under a pressure of 4500 
pounds per square inch. 

The odd-8hai)ed container is used be¬ 
cause it can carry twice as much gas as a 
cylinder of the same volume. That sounds 
contradictory, but because of its spherical 
shape, double the pressure in the cylinder 
is required in the sphere to stress the steel 
equally. Consequently at double pressure 
the sphere will hold double volume.— 
Science Service. 


“Sub-Soiling” Deep Tillage 

OR unknown thousands of years man 
has scratched the surface of the ground 
before planting his seeds. The power for 
this work was the strength of his own back, 
the implements were a forked stick or a 
pointed heavy limb. Then the horse was 
domesticated and he did the work for ages. 
The farmer of tod«ny has the power of a 
tractor. How shall he make the most of 
that power? By deeper plowing? Pos¬ 
sibly—but there is another way. 

A new technique of soil tillage has been 
developed in the semi-arid areas of the 
Pacific Coast states. It has been found 
that the tractor may be put to profitable 
use for stirring and breaking the hard 
packed sub-strata of soil without turning 
them to the surface. This has been called 
*^deep tillage,” and “sub-soiling,” but the 
word "“subbing” is a short, descriptive 
phrase for this improvement in agricultural 
practice. 

”Sub-soiling," done either by tractors 
with specially constructed implements 
called sub-soilersi or by blasting with 
dynamite, is an operation by which a hard 
stratum of a sediment, at many places of 
an almost rocky nature, is broken up and is 
made permeable to water. The latter, by 
its physical and chemical action, will dis¬ 
integrate that stratum, so the roots of 
plants may penetrate it and obtain from 
it and also from the soil beneath it, the 
necessary plant food. A studjj^f the re¬ 
sults of experiments in aubbiiig“ compels 


SCIENTIFIC AMERICAN 

one to the belief that it is generally well 
worth the cost to rid field or orchard or 
vineyard of this stratum of impervious soil 
that limits the productive depth of the 
farm. 

Subbing, as practiced in California, is 
usually associate with a complete system 
of tillage, particularly in orchard districts. 
The sub-soiler is used in the fall—when the 
soil is dry—after which the soil is prepared 
by cultivation for the green-manure crop. 
A leguminous cover-crop is raised in the 
winter or early spring. 

Instead of turning under this cover-crop 
with the plow, so that the vegetation is 
buried under a heavy layer of earth, those 
who favor deep tillage employ a heavy 
duty tractor disk harrow of special type, 
to chop the cover-crop and mix it thor¬ 
oughly with the surface soil. 

In preparation for irrigation, a heavy 
duty “chisel” cultivator is employed to 
stir the soil to a considerable depth. To 
this are sometimes attached “crowders” or 
furrowers to make the irrigation ditches. 
No plowing is done. 

A prominent western authority on flHage 
and soil management recently made the 
rather startling prediction that within a 
few years in many districts, the new system 
would make the plow obsolete. 

The foundation of the deep tillage 
system is the “subber,” or sub-soiler, a 
sturdy implement carrying one, three, or 
five standards, depending upon the depth 



Sub-soiler in operation in a vine¬ 
yard. The sub-soil is loosened but 
the surface soil is hardly broken 


to which it is desired to subsdil, and upon 
the power available for sub-soiling to that 
depth. These standards are composed of 
a stout metal shank to which is usually 
attached a renewable chisel-like tooth. 
This is sunk into the ground beneath the 
stratum of under-crust, and is customarily 
pulled by a stoutly-built tractor that is 
generously powered. It cuts to a depth 
of 12 to 30 inches, although special outfits 
may go as deep as 40 inches or more. The 
sub-soiler is pulled only when the ground 
is dry and more readily fractured, and the 
ground is thus shattered to a considerable 
distance on each side of the standard, the 
exact width of the effective work varsdng 
with the depth of the blade and the type 
of the soil. 

The chisel cultivator is stoutly built. 
This stirs the soil without turning it up. 
To the frame are sometimes attached right 
and left moldboards. These may be used 
to form a furrow in which fertilizer can be 
placed, these moldboards being reversed 
on the second passage over the ground to 
cover the fertilizer. 

The chisel cultivator is especially favored 
for field crops. Although it does not work 
as deep as the sub-soiler, it is effective in 
the destruction of plow-pan. This imple¬ 
ment is now being used successfully by 
many grain growers in place of the plow. 
Users generally agree that this method is 
cheaper than plowing. Some farmers, 
however, state that the cost of the two 
methods is about the same. The heavier 
chisel-cultivators will work at a depth of 
12 inches. 

The disk harrow is a tool widely used by 
advocates of d€>ep tillage—ordinarily being 
of heavy and sturdy construction. One 
of the larger, heavy-duty implements has 
44 disks (20 or 22 inch) and weighs more 
than a ton. 

The furrower is a light, V-shaped device 
attached to the shank of the chisel culti¬ 
vator and sometimes is called a “crowder.” 
The furrower makes an extremely deep 
furrow and a very narrow one. Measured 
from ground level, the furrow seems about 
14 to 16 inches deep, to say nothing of the 
way the sides are built up by the soil thrown 
out, and only about a foot wide at the top. 
Therefore, when irrigation water is turned 
into a furrow like this it goes deep and 
leaves the surface of the ground dry. Loss 
from surface evaporation is reduced and 
the very harmful effect of hot sun shining 
{Please turn to page 403) 
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The Month in Medical Science 

Progress in the Medical and Surgical Fields 

By MORRIS FISHBEIN, M. D. 

Editor of the Journal of the American Medical Association ancf of Hygcia 


“Parrot Disease” 

N 1904, three cases of psittacosis or 

“parrot disease “ were reported in 
Boston. Last fall an outbreak of this dis¬ 
ease was reported in Buenos Aires and more 
outbreaks have recently been reported in 
the United States. 

In Hamburg, Germany, 28 cases with 
five deaths occurred last fall. In the epi¬ 
demic of psittacosis which occurred in 
Paris in 1892, there were 49 cases and 16 
deaths and it was reported that the infec¬ 
tion had been caused by parrots brought 
from South America. 

The symptoms resemble those of other 
infectious diseases and one should be 
certain that the disease is actually psittaco¬ 
sis and not pneumonia or other infection of 
the lungs. 

Obviously, the first step is to get the 
suspected parrot and to find out whether 
or not it contains the germs which are re¬ 
sponsible. There is great doubt as to the 
exact organism that causes psittacosis. The 
most recent evidence seems to indicate that 
the germ is of the filtrable virus type. Ex¬ 
perts are doubtful that the germs now com¬ 
monly associated with the disease are the 
actual cause and they are more inclined to 
believe that it is probably a filtrable virus; 
that is to say, an organism that will pass 
through a mesh of clay filter and is too 
small to be seen in the ordinary micro¬ 
scope, but the presence of which can be 
determined by the fact that the disease can 
be produced on infection and by the re¬ 
flection that it causes when specimens are 
looked at with the supra-ultra microscope. 

The occurrence of such cases in the 
United States is new evidence of the fact 
that methods of transportation, exchange 
of products among various nations, and the 
complete abolition of boundary lines be¬ 
tween peoples makes it impossible any 
longer for a nation to be isolated. The 
disease of one people will sooner or later 
appear among others. 

Already cases of many of the tropical 
diseases have been found among the sick 
in the United States. It is probable that 
more and more cases are likely to appear 
in the future, notwithstanding the fact 
that the United States Public Health 
Service and all of the health organizations 
of various nations are concerning them¬ 
selves with the prevention of such trans¬ 
mission. 


Cancer 

TpHROUGHOUT the world in hundreds 
* of laboratories in research institutions 
efforts are being made to find the cause of 
cancer, to learn the nature of cancer, to 
aid in its early diagnosis, and to discover 
some specific cure. Recently, Dr. Charles 
P, Gesehickter toured Europe' and visited 
most of the cancer laboratories to find out 
what Was being done in these various 
phases cancer study. 

It has l:^en recognized for many years 


that workers with certain dyes, with tar 
and with pitch, were likely to develop 
cancer. Therefore, research workers use 
this method to produce cancers in mice and 
then study the cancer in the animal in a 
way that is not possible in the human 
being. Other workers were able to trans¬ 
plant cancer cells and have used this 
method in developing tumors in animals 
which are then studied by modern methods. 

There are many workers who are con¬ 
vinced that cancer begins as a general 
systemic disease and that it represents in 
a way perhaps the natural end of man. 
However, this view has not been scien¬ 
tifically confirmed by experimentation. 

Studies have been made of the (’hemis- 
try of cancer, of the way in which the 
cancer cells use sugar as contrasted with 
the way normal tissues use sugar, and all 
of this has been of importance in learning 
about the nature of canevr, but has not 
led to immediate practical results. 

It has been known for years that a 
cancer may arise from repeated irritation 
of certain cells in the ho<iy. Recent in¬ 
vestigations tend to indicate that it is the 
cells of the body which are important in 
this connection, or the material that is 
used to bring about irritation, or perhaps 
even the Irritation itself. Never^heles8, 
the irritation is a contributing factor, and 
for this reason re|)6ated rubbing of danger¬ 
ous spots should be avoided. This is 
particularly important as it relates to can¬ 
cer in the mouth. Much can be done in 
prevention of cancer of the mouth by early 
attention to decaying teeth, rough edges, 
and similar sources of irritation. 

Practically no serious worker in the field 
of cancer is willing to admit that there is 
an infectious origin or that the condition 
is in any way to be compared to infectious 
diseases. Many investigators are inclined 
to the view that no one cause, either inside 
or outside the body, is alone responsible 
for this disease, but that there may be 
several contributing factors. Cancer prob¬ 
ably begins as a small lesion in one spot 
and then by a change in the nature of the 
tissue spreads throughout the body. Ap¬ 
parently the age of the patient has much 
to do with the manner of the spreading* 

The search for a cancer cure is becoming 
widespread. Radium treatment has been 
receiving more and more attention, partic¬ 
ularly as a means of treating cancers on 
the surface of the body. The lead treat¬ 
ment of which 80 much was heard five 
years ago is now practically discontinued 
throughout the world. Experiments are 
being conducted with it but it is not in any 
sense of the word a practically successful 
method. 

Attempts have been made to suffocate 
tumors by putting around them an at¬ 
mosphere deficient in oxygen. Other at¬ 
tempts have been made, notably by 
Sokoloff who made a small sensation with 
his method in the International Congress 
on Physiology, to eliminate the cancer by 


overbreathing. This work is of interest 
but in no sense of the word established. 

Recently two investigators in the United 
States have noted interesting changes in 
cancer following the injection of extracts 
of glandular substances. The theory be¬ 
hind the use of this is complicated. Changes 
have been noticed in the tumors, but the 
evidence is not yet sufficient to warrant 
the belief that anything certain has been 
accomplished for the treatment of cancer 
by medical means. 

Doctor Geschickter has established such 
criteria. He says: “A series of criteria 
for judging alleged cancer cures is easily 
formulated, although compliance with its 
requirements is difficult. We all know 
what we want or wish for any patient suf¬ 
fering from this disease. First, we want to 
face the facts and know for certain whether 
or not the patient actually has cancer. 
This implies biopsy. Secondly, we want 
to be able to cure cases in all stages, even 
in the face of recurrences and generalized 
metastases. Thirdly, we want the cure to 
be permanent. These three criteria, 
histologic diagnosis, cure of metastatic 
cases, and permanent cures established by 
follow-up examinations, Extending over 
five year periods, should be applied to all 
alleged cancer cures. 

“From this point of view immediate 
cures of local tumors in experimental 
animals, however intriguing, are false 
alarms. Serious and extensive clinical 
trial of any method by workers other than 
its advocate should await, first, the sub¬ 
mission of the sections to substantiate the 
diagnosis in all cured cases; second, proof 
that the disease had progressed to dis¬ 
semination at the time of treatment and, 
third, a five year follow-up to show the 
permanence of the cure.” 


Scarlet Fever 

N addition to treating scarlet fever by 

the use of specific antitoxin, it is possible 
to provide the sufferer with antitoxin 
through the blood of a person who has had 
the disease and who recovered. The health 
department in Detroit arranged to collect 
ji^lood from people who had recently re¬ 
covered and to keep it available for the use 
of those who might develop the disease. 
It was also used to protect people who had 
hMn exposed to scarlet fever against the 
disease. 

The quarantine period for scarlet fever 
is 28 days. It was found that the con¬ 
valescent serum protected people for short 
periods, but apparently the immunity 
created did not last longer than three or 
four weeks. The chief value of the method 
seems to be that it prevents outbreaks of 
scarlet fever in hospitals and in other in¬ 
stitutions after one or two cases have de¬ 
veloped. The method is also particularly 
suitable to use in young people who may 
react unfavorably to Injection of the 
special fever antitoxin. 
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Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


Spray Drying of Latex Revolutionizes 
Rubber Manufacture 

O NE of the moRt interesting develop¬ 
ments in the rubber industry in recent 
years was the development, by Ernest 
Hopkinson of the United States Rubber 
Company, of a revolutionary new process 



A latex spray-drying unit in a plant 
on the eastern coast of Sumatra 


for the preparation of crude rubber from 
the sap of the rubber tree, which is known 
as latex. The process, as carried out at the 
plantations in Sumatra, is described by 
Hendrik de Leeuw, in a recent issue of 
Chemical and Metallurgical Engineering, 

“The method for spray-drying rubber 
consists of atomizing latex by pouring it 
upon a disk installed at the top of a drying 
chamber, rotating at a high speed. Air 
heated to 350 degrees, Fahrenheit, in¬ 
termingles with the particles of latex, dry¬ 
ing them without raising the temperature 
to a point which would be detrimental to 
the rubber. The falling dried material 
resembles snowflakes. The mass of rubber 
is removed at intervals and pressed. 

‘‘A spray unit consists of a tank holding 
several hundred gallons, the spraying ap¬ 
paratus, and the drying chamber. Latex 
is forced through a rubber hose from the 
tank to the top of the cone, where it is led 
to the spray rotor which atomizes it, the 
fineness of the atomization being controlled 
by the speed of the rotation of the elec¬ 
trically driven 18-inch disk. The spraying 
apparatus is shaped like an inverted trun¬ 
cated cone. It reaches a diameter of 30 
feet and is covered^ with steel plates. The 
heated air is produced by an oil-burning 
furnace located near the unit. The hot 
air is forced to the top of the cone 
through insulated pipe. 

“The drying chamber or lower compart¬ 
ment is a concrete-walled room, 30 feet 
square and 30 feet high. At the bottom 
there is a series of parallel floors mounted 
,on rollers. These floors can be ujjithdrawn 
one at a time so that the drfed rubber 


which has accumulated on them can be 
removed. ^ 

“Rubber as it comes from the drying 
room is in a spongy mass. It is pressed 
into a more compact mass by hydraulic 
presses, baled in heavy burlap and shipped 
to Belawan, the seaport of Deli.** 

Roast Beef In a Salt Shaker 

HERE has recently appeared on the 
American market an Oriental condi¬ 
ment, Ajinomoto, advertised as imparting 
a meat-like flavor to soups, gravy, sauces, 
or vegetables. Inquiries that have reached 
this department reveal an apparently 
general assumption that this condiment is 
a concentrated meat extract. As a m’atter 
of fact, it is really an entirely synthetic 
flavor, the chemical name of its active 
principle being monosodium glutamate. 
[See also page 169, February, 1930 SciEK- 
TiFic American. Editor.) In recent years, 
this product has become so popular that it 


Coolies dusting and weighing the 
sponge rubber delivered from the 
drying chamber described in the text 


is freely used like salt and sugar in the 
average Chinese home. The Chinese alone 
used 1,180,000 dollars worth of it in 1928. 
In the tropics people live principally on 
vegetable diet, and they resort to mono¬ 
sodium glutamate to improve the flavor of 
their simple food. 

The Chinese process for the manufactur¬ 
ing monoBodium glutamate is described by 
J. E. S. Han in a recent issue of Industrial 
and Engineering Chemistry, Gluten and 
concentrated hydrochloric acid are placed 
in a stoneware vessel provided ndth a 
reflux condenser, and heated over an oil 
bath at a moderate temperature until the 
protein in the gluten is dissolved. The 
temperature of the oil bath is then raised 
and the acid kept boiling until hydrolysis 
is complete. The product is filtered, the 
glutamic acid hydrochloride crystallized 
and purified, and finally neutralized with 
soda. The monosodium glutamate so 
obtained is crystallized, dried, and ground 
to a fine powder. 

How to Flame-Proof Fabric 

REPORT published in the British 
Fire Prevention Committee Red 
Books, outlines the method generally 
known as “non-flame** process which gives 
a good fire-retardant effect and has the 
further merit that this effect remains after 
the material has been subjected to washing 
or the weather. In tests made by the 
British Fire Prevention Committee, flannel¬ 
ettes were found to have been little changed 
after 20 washings. The process consists in 
steeping the cloth in a solution of three 
pounds of sodium stannate per gallon of 
water used (specific gravity 1.07). After 
wringing and drying it is rinsed several 
times in running water and finally dried* 

A lei|s permanent treatment can be made 
by sul^ecting the cloth to a solution con¬ 
sisting of two pounds of ammonium sulfate 
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and four pounds of ammonium chloride 
(sal ammoniac) in three gallons of water. 

Sodium silicate is fairly effective for 
interior decorations where change of color 
or luster is not important. For this purpose 
one volume of commercial water glass (1.39 
specific gravity) is diluted with one to five 
volumes of water, depending upon the kind 
of fabric and the degree of fire-retardant 
effect desired. 


Where Does the Bootlegger Get 
His Alcohol? 

*‘T>ECENT indictment of corn sugar 
manufacturers, yeast companies, and 
industrial establishments engaged in vari¬ 
ous branches of the chemical industry has 
attracted attention to a new phase of 
alcohol control,” points out I. D. Foos in a 
recent article in Chtnnical and Metallurgical 
Engineering, “There have been three 
cycles in prohibition enforcement. In its 
first stage, the authorities concentrated 
their energies on preventing the diversion 
of existing stocks of whisky. Next, they 
turned their attention to checking wide¬ 
spread diversion of industrial alcohol. 
Now they are attempting to block the 
movement of otherwise legitimate products 
to illicit distilleries and hence have brought 
yeast, corn sugar, and other industrial 
materials into the prohibition limelight. 

“Through it all, the manufacture of 
‘moonshine,* defended by the southern 
highlander as a birthright, has persisted. 
But as the diverted supply of industrial 
alcohol has diminished, moonshining has 


assumed the characteristics and propor¬ 
tions of an industry. The moonshiner’s 
kettle in the swamps and mountains has 
been supplemented by column stills, 
operated on a factory scale, located in or 
close to all the larger cities, particularly 
in the north. Here corn sugar mash is 



When the “big-time” bootlegger 
sets up a plant in the city, his 
equipment usually includcvS vertical 
stills tike the one illustrated above 

used in preference to cane and beet sugar, 
cornmeal, or molasses, hecau.sc of it.s rapid 
fermentation. Usually, it is necessary only 
to add yeast to this, as the protein content 
of this type of sugar provides sufficient 
yeast food so that when accelerated by 
heat, a ripe mash is produced within 24 
hours. Ordinarily, such corn sugar also 
enjoys a price differential of approximately 
$1.60 per hundred-weight; this, of course, 


is an advantage, even though cost is not a 
primary factor in this business. 

“Estimated at one billon pounds last 
year, the production of corn sugar has in¬ 
creased sevenfold since 1921. 

“The increase in production of this ma¬ 
terial from approximately 162,000,000 
pounds in 1921 to 638,000,000 pounds two 
years later may not have had any pro¬ 
hibition significance, but the federal 
authorities certainly believe that the rapid 
increase which took place after 1926 was of 
serious import. They point out that this 
increase of corn-sugar manufacture oc¬ 
curred simultaneously with the voluntary 
curtailment of industrial alcohol. Further¬ 
more, it is certain that not only this cur¬ 
tailment but also the improvement of 
denaturing formulas, did much to make 
more difficult and expensive the reclaiming 
for beverage purposes of alcohol from either 
partly denatured or fully denatured forms. 
In any event, seizures of stills conclusively 
prove that the art of bootlegging has taken 
on many of the improvements which have 
been currently effective in other industries 
which also demand chemical-engineering 
skill and equipment.** 


Two Gases Make Fertilizer 

13ECOVERY pf ammonia as sulfate in 
gasworks and elsewhere is now con¬ 
fronted by so many economic difficulties 
that any process which promises to lower 
costs deserves serious consideration, says 
Chemical Age, A German chemist. Dr. 
{Please turn to page 407) 



Large-scale production of illegal alcohol requires the Not efficient from the chemist’s point of view, but pic- 

installation of huge mash tanks such as the ones shown turesque, is this typical still found in the southern hills 



This * ^moonshine* * still in southern Maryland had an output of 1000 gallons per day 
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Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 

___I- 


Agriculture 

Frksh and Canned Fruit Industry of 
Porto Rico. (Trade Information Bulletin 
Number 669. Department of Commerce). 
A ijeneral survey of the Porto Rican fruit 
industry. Superintendent of Documents, 
Washington, /). C .—10 cents, (coin). 


Forest Plantations at Biltmore, N. C., 
by Ferdinand W. Haasis. (Miscellaneous 
Publication Number 61, United States 
Department of Agriculture), Describes 
one of the earliest large-scale reforestation 
projects. Fully illustrated. Superintend 
dent of Documents, Washington, D. C .—15 
cents (coin). 


INDIAN Corn, by James B. McNair. 
(Leaflet, Botany Number 14, Field Museum 
of Natural History). Pamphlet deals with 
the origin, geographic distribution and 
varieties of Indian corn, its uses by the 
American Indian, and the modern in¬ 
dustrial and experimental products. Field 
Museum of Natural History, Chicago, III .— 
id5 cents. 


The Corn Borer in Central Europe, by 
K. W. Babcock and A. M. Vance (Techni¬ 
cal Bulletin Number 135, Department of 
Agriculture), is a report of a four-year re¬ 
search program carried on in central 
Europe in an effort to obtain information 
which might help to check the spread of 
the corn borer in the United States. U. S 
Government Printing Office, Washington, 
D. C.—20 cents (coin). 


Selective Logging in the Northern 
Hardwoods of the Lake States, by 
Raphael Zon and R. D. Garver (Technical 
Bulletin Number 164, United States De¬ 
partment of Agriculture), Selective log¬ 
ging is fundamental to industry of forestry 
in the hardwood forests. The pamphlet gives 
a wealth of information. Superintendent 
of Documents, Washington, D. C.—10 cents 
(coin). 


Investigations in Weed Control by 
Zinc Suuj'atb and other Chemicals at 
the Sarenac Forest Nursery, by W. G. 
Wahlenberg. (Technical Bulletin, Num¬ 
ber 166, United States Department of 
Agriculture.) Pamphlet shows how the 
weed problem was solved at a tree nursery. 
It .represents ten years of investigation. 
Superintendent of Documents, Washing¬ 
ton, D. C.—15 cents (coin). 


Metals 

The RbI/Ation of Carbon Residue to 
Lubricating Peirpobmancb. This issue of 
Lubrication gives valuable information on 
the subject. The Texas Company, 17 
Baitery Place, New York. — Orath. 


Significant Developments Regarding 
Soil Corrosion, by Henry W. Hough. 
This reprint gives the important develop¬ 
ments in soil corrosion research, the sig¬ 
nificant trends, and their effects is amelio¬ 
rating the ever present corrosion problem. 
Henry W. Hough, J^€ Carnegie Ave., East 
Orange, New Jersey .— Crraiis. 


Commercial Chromium Plating, by 
Richard Schneidwind (Circular Series 
Number 3). This pamphlet of 60 pages 
deals with general information necessary 
for the design of chromium plating equip¬ 
ment, and discusses the defects of chromium 
plating. Department oj Engineering Re¬ 
search, University of Michigan, Ann Arbor, 
Mich.—50 cents. 


Periodicals 

Cellulose. A new trade paper devoted 
to cellulose, its derivatives and products. 
I'he Cellulose Publishing Co., IIJ^ East 
32nd Street, New York City. — $3.50 a year, 
35 cents a copy. 


and especially the mixed white-black races 
of northern Airica. Virtually a text book. 
222 pages, 42 plates. Field Museum of 
Natural History, ChicAigo. — $1.59. 


Roosevelt Wild Life Bulletin and 
Roosevelt Wild Life Annals. Two 
serial publications of interest to nature 
lovers, containing illustrated studies of 
bird Ufe, fishes, trees, and so on. Each 
number is in the nature of a monograph. 
Roosevelt Wild Life Forest Experiment 
Station, Syracuse, N. Y.—Bulletin $1.00 
an issue and Annals $1.25. 


How to Make an Insect Collection, 
How TO Make Skblewons, Notes on 
Marine Aquaria, and Insect-Eating 
Plants are a few representative titles from 
the Turtox Service Leaflets. Turtox 
News, a monthly bulletin issued by the 
same firm, is sent to approximately 20,000 
biology teachers in the United States and 
foreign countries. General Biological Sup¬ 
ply House, 761 East 69th Street, Chicago— 
Gratis. 


Machine Design. A new trade paper 
devoted to machine design as it affects 
engineering, production, and sales. It is 
now in its second volume. The Johnson 
Publishing Co., Penton Building, Cleve¬ 
land, Ohio. — $3.00 a ^eor. 


Sporting Goods Journal Catalog 1930, 
edited [by H. C. Tilton. A combined 
catalogue of sporting goods manufacturers 
and cyclopedia of sports. A valuable 
treatise on sports. Supplied gratis to sub¬ 
scribers to the Sporting Goods Journal, 
521 Fifth Ave., New York City. — $2.00 a 
year. 


Air Travel Guide- -A ready reference 
handbook published and revised on the 
first of each month and containing latest 
authoritative information for those who 
travel, mail, or ship by air. Full time¬ 
tables and rates given. Excellent air 
passenger maps. Air Travel Guide, Ltd., 
565 Market St., San Francisco, Cal. — S5 
cents. 


Science 

Motion Pictures and Illustrated 
Lectures, Illustrated catalogue of motion 
pictures, tedhnicai and non-technical, and 
films with synchronized sound, made and 
distributed by the General Electric Co. 
These films are of great educational value. 
General Electric Co,, Schenectady, N. Y .— 
Gratis. 


Ethnoi^ogy op Africa by Wilfred D. 
Hambly; Assistant Curator of Ethnology 
at Field Museum. Systematically seta this 
puzzled reader straight about the many 
African races-^Hoegro, Bushman, Bantu- 


Brief History of Polar Exploration 
Since the Introduction op Flying, 
by W. L. Joerg. American Geographical 
Society's 60-page history of all arctic and 
antarctic expeditions using aviation. 
Colored maps (23 by 18) of arctic with all 
relevant data, and bathrymetric map 
(14 by 26) of southern seas and Antarctica. 
Both maps worthy of this society of pro¬ 
fessional geographers. American Geo¬ 
graphical Society, Broadway at 156th St., 
New York City.—$5.00. 


Miscellaneous 

Birthstonbs. a beautiful little brochure, 
in which the gems are shown in color in the 
matrix, as cut, and as presented in jewelry. 
There is a “birthstone" map. Printed in 
full color. Cartier, Fifth Ave. and 62nd 
St., New York City. — Gratis. 


Taking the Risk Ovt of Hides deals 
with the hide futures market, explaining 
how it is used by packers, tanners, im¬ 
porters, exporters, dealers, and manu¬ 
facturers. Other publications of a similar 
nature deal with such commodities as 
grain, sugar, rubber, cotton, and raw silk. 
Harris and Vose, 60 Beewer Street, New 
York — Gratis. 


Water Pollution Research^ Summary 
OP Current Literature (Abstracts 1 
TO 119), contains summaries under six 
main hidings as follows: Water Supplies, 
Analysis and Examination of Water^ Sew¬ 
age, Trade Waste Waters, Pollution of 
Natural Waters, and Misc^aneoiuu De^ 
partmsni qf Scientific dsd JadasHol fs* 
ssoreh, 10 (Hd Sliaef, Weetmhieiter, 

8. W* 1, cents (moneif ordl^}* 
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BEARING 


Crosses Inpicatc 

•‘TiMKJtN Bearing tqjwifPEO” Points 


Auburn. 

Cadillac. 

Chrysler. 

Cord. 

Cunningham 

DrSoto. 

Dodge. 

Durant. 


All 

All 

fl«. 70. 77 
ImiK-riul 
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All 
All 
All 
(114 
(117 
75 

95, im. 120 
All 
All 
All 
All 
All 

Standard Six 


fill I 

U.^ £ 




Krskine. All 

fCuscx. All 

l^ord . All 

Krankiin. All 

Gardner. All 

{ Standard Sly 
SpecinI Six 
Eights 

Henney. All 

Hudson. All 

.{ ilfcS 

Jordan. All 

K 1 ««I.{ 

Kleiber. All 

CaSalle. All 

Uncoln. All 

Locomobile. 80 Ik 88 

M*""®".{ 7» fc II 

McFarlan. All 

Moon. All 

Nash. Std.6 


X X. .X. 
X. X. .X 


Peerless.^ 

Pieroc-Arrow.. ; 
Plymouth. 

Reo Plying Cloud^ 

Roamer. 

Ronnevelt.. 

Studebakar. 

Stuta. 

Whippet. 

^V{lly|hKll|ght..• 


ALL LIFE AHEAD . . . Mileage 1$ the 

me;isurc of ar life, and the real gauge of mile* 
age ii “Timken Bearing Equipped”. 

As wkccls spin smootKly along; pinions run 
true; differentials arc kept to dead silence; 
steering retains its original case;—It becomes 
evident that prime performance is seemingly 
without end. 

Search for the reason and you find behind it 
all these exclusive advantages —Timken 
tapered construction, Timken POSITJf^ELY 
ALIGNED POLLS and Timken-made steel — 
defying advancing years, refusing to grow old 

How long do you want your car to stay 
young? You can forecast its miles of usefulness 
by referring to the list on this page. Look for 
Timken Bearings. Sec just witere they arc. 

Then, buy with the same judgment the engi¬ 
neers used in designing these cars for long life 
—“Timken Bearing Equipped”. 

THE TIMKEN ROLLER BEARING COMPANY 
CANTON. OHIO 

TIMKEN 

Tapered 

ROLLER BEARINGS 

O P>I0, The Roller Drannc Company 
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The Amateur Astronomer 


AMATEUR telescope makers who recall 
the publication of the Reverend W. 
F. A. Ellison’s picture in the March num- 
l>er, and the suggestion there made that 
it be clipped out and pasted in the in¬ 
struction book, “Amateur Telescope Mak¬ 
ing,” may wish to do as much with the 
photograph which appears at the right. 
This picture of Mr. Porter, which was 
taken by Dr. Clyde Fisher, president of 
the Amateur AHtron(mer*8 Association, 
(American Museum of Natural History, 
New York), is a much blotter likeness than 
the one on page 19 of “Amateur Telescope 
Making.” Mr. Porter is still at Pasadena 
co-operating on various pieces of work, 
optical, mechanical, and architectural, pre¬ 
liminary to the final construction of the 
200 -inch reflecting telescope. 

’T^HIS month we shall discuss the merits 
* of the open or skeleton tube reflector, 
in contradistinction to the more common 
closed or solid-sided tube, and two open- 
tube telescopes of this type are shown here. 
Of these the one below is a strictly pro¬ 
fessional job. The mirror was made some 
years ago by Ritchey, who also supervised 



344iich at Yerkeg 



the construction of the mounting. The 
figure of the mirror is very perfect, and 
extremely fine photographs of nebulae have 
been obtained with it, according to Director 
E. B. Frost of Yerkes Observatory, mainly 
by Ritchey, when the latter was connected 
with this Williams Bay, Wisconsin, in¬ 
stitution. A detailed description of this 
reflector will be found in Volume 14 of the 
Astrophysical Journal, and a large photo¬ 
graph for those who care to study its 
structural detail may be had from the 
Observalpry, for 60 cents. 

The other skeleton tube telescope is one 
recently built by Professor Dinsmore Alter 
of the University of Kansas and Mr. Wil¬ 
liam Pitt, retired manufacturer. As 
several requests for information have failed 
to bring forth much satisfaction (the photo¬ 
graph Itself having been purcha^ from a 
news photograph agency), no details can 
be stated here, except that it has been 
known among astronomers for several 


years that Professor Alter was engaged in 
making the instrument. The 27-inch 
mirror was made from a 27-inch disk of 
Pyrex four inches thicks 

O PEN-TUBE telescopes of the kind Just 
mentioned are strongly advocated by 
the Reverend T. E. R. Phillips, M.A«» 
F.R.A.S., and F. J. Hargreaves, F.R.A.S., 
in comment reproduced by kind permiasion 
from the Journal of the British Astronomiedl 
Association (London). The Reverend 
Phillips is Director of the Section on 
Jupiter, and Mr. Hargreaves of the Sec¬ 
tion on Photography, of that organization. 
They write: 

“There is a widely held view that re¬ 
flectors are much inferior to refractors in 
defining power, assuming equal optical 
quality, and there can be little doubt that 
in most cases this is so, especially when the 
reflector tube is of metal and closed on all 
sides. Experience over a long period at 
Headley with an 8-inch refractor and a 
12 j' 4 -inch reflector in an iron tube shows 
that the number of nights when the image 
in the reflector is as good as that in the 
refractor is very small. 

“A third instrument at Headley, the 
Association's 18-inch reflector, formerly 
the property of the late N. E. Green, has 
recently been remounted in the dome 
formerly occupied by the 12 }/ 4 -inch, and its 
performance since remounting is worthy of 
record insofar as it affects the question of 
the relative merits of the two types of 
instrument. 

“Before the remounting, the 18-inch 
mirror was carried by a square wooden 
t\|^e, completely closed on all sides, and 
the image usually had the well-known 
reflector characteristics—unsteadiness, lack 
{Plea^ turn to page 406) 
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now helps 
to make 

Better J^fachmes 


up the hill to the busy Westinghouse 
research laboratories in East Pittsburgh 
come engineers of a great industry ask¬ 
ing, “What shape shall we make these 
machine parts to get the greatest 
strength from our materials?” 

Light flashes on a snow-white screen. 
Outlines on the machine part appear. 
Then someone turns a loading screw 
and areas of color are seen changing 
their hues as the load on the test model 
inaeases. Black turns to gray, gray to 
yellow, yellow to red, brown, green and 
so on. In this manner the machine part 
appears in colors of a laboratory rain¬ 
bow that tells its own story for keen 
eyes to read—a well-directed ray of light 
discloses where the heaviest stresses are. 

“Hioto-elastic tests” the engineers 
call them. And from tests like these 
slight changes in shape give vast gains 
in strength without added material. 
Sometimes even less material actually 
gives greater strength. A laboratory 
rainbow does what the most elaborate 
calculations could not do. 


These tests arc but one instance of 
the methods by which Westinghouse 
research is engaged in finding new ways 
to help dollars in industry, in business, 
in homes, obtain larger returns for those 
who spend them. In finding new facts, 
and new ways to use old facts for new 
gain, Westinghouse saves the modern 
electrical age in whic^ou live. 


sig<^iuc rowsK BViiDS ivritm powsk 
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Our Point of View 

France and the Naval C!onference 

(Continued from page 349) 



Only an 

exceptional camera 
can do this 


SUDDEN flash out of a darkened 
sky—^and the Leica records it with aston¬ 
ishing clarity and fidelity. 

Here is a camera of true scientific pre¬ 
cision. Mechanically and optically perfect. 
Its famous Elmar Anastigmat F 3.5 lens 
insures clear, sharp negatives under all 
conditions of light and weather. Ideal 
for snapshots, portraits or photomicro¬ 
graphic work. 

If you want better pictures this Spring 
and Summer take a Leica wherever you 
go. Weighs less than a pound and fits 
vest ix)cket or purse. Each roll of stand¬ 
ard cinema film gives 36 pictures, double 
frame size. And enlargements to 12 x 18 
inches or more retain and amplify the 
smallest detail. 

See this unusual camera at any high- 
grade photographic supply store. Or, if 
you prefer, send the coupon for illustrated 
catalog No. 1166. E. Leitz, Inc., Dept. 
S. A.-9, 60 E. 10th St., New York, N. Y. 

E- LEITZ, INC., 

Dept. S.A.'9, 60 Ea8t 10th St., 

New York, N. Y. 

Please send me catalog No. 1166 on the 
Leica Camera. 

Name . 

Address ... 

Weighs 

liCSS 

Than a 
Pound 


building program; and, thanks to their 
large additions to the cruiser strength 
made since 1921, they are in an excellent 
position to resume competitive building. 

The economic position of France is 
better than at any time since the World 
War. There is no unemployment problem, 
her gold reserve is large, the reconquest of 
Alsace and Lorraine makes her self-sufficing 
for coal and iron, and as long as she controls 
the Mediterranean route to Algiers, her 
supply of foodstuffs is secure. So France 
faces the future with confidence, is encircl¬ 
ing her land frontiers with modern forti¬ 
fications, and purposes to provide sufficient 
naval force to secure her position in the 
Mediterranean. Tardieu's demand on 
Stimson and MacDonald for guarantees 
in exchange for naval limitation is sug¬ 
gestive of Clemenceau's demand on Wilson 
and Lloyd George for a security pact in 
exchange for the League of Nations. 
France pursues a consistent course in her 
foreign policy. 

Italy stolidly reiterates her claim to ab¬ 
solute parity with France. England 
claims she must maintain a navy equal to 
the combined navies of the next highest 
European navies; and her agreement to 
reduce her tonnage to an amount accept¬ 
able to us is contingent on her tonnage 
being equal to the combined tonnage of 
France and Italy. 

Britain is willing to give the guarantees 
required by France if we will countersign 
the guarantee, but our delegation well 
knows that though the American public is 
anxious for naval limitation, it will not 
purchase limitation by again involving 
the country in Europe’s affairs. When the 
British delegation is asked to find a formula 
acceptable to France they point to their 
existing obligations under the Locarno 
and the Lausanne agreements to use their 
fleet to support the decisions of the League 
of Nations against an aggressor nation, 
pointedly remind us that we have not 
accepted any such obligation, and request 
us to share any further responsibilities 
Great Britain is called upon to assume. 
This part of the problem therefore is 
developing just as anticipated. 

Great Britain and the United States 
could agree on a parity at a tonnage not in 


excess of that which the United States is 
willing to build, if France and Italy com- 
biqed would not build a larger fleet than 
Britain’s. If Prance insists on 700,000 tons, 
and Italy insists on as much, then Great 
Britain must have 1,400.000, which is more 
than the United States wants to build. 
Great Britain, on the other hand, is willing 
to build the larger tonnage and expresses 
a perfect willingness for us to achieve 
parity by building up to her requirements. 

There is a small but influential section 
in Great Britain that rather welcomes the 
threatened impasse on the theory that the 
United States is unwilling to spend the 
money on its fleet necessary to achieve 
parity, and that Great Britain, having 
made its gesture of acc^epting parity 
with the United States, will, if the Con¬ 
ference fails, be free to continue its build¬ 
ing program and once again achieve an 
overwhelming sea supremacy. For our 
part we believe that the American people 
are resolved to have a navy second to none 
and while they would prefer to spend theit 
revenues on internal improvements, they 
are prepared to maintain their fleet if the 
complexities of European jealousies make 
this necessary. Ours are a busy people, 
more intent on their daily tasks than on 
world politics. They are a peaceful people, 
enjoying more prosperity than others and 
consequently unenvious of others, but they 
are fully aware that their prosperity is de¬ 
pendent on their sea-borne commerce, 
inter-coastal as well as foreign. In the 
World War, they saw the sea-borne com¬ 
merce of Germany, who possessed the 
second best navy in the world, swept off the 
seas within 30 days and we are confident that 
never again will the United States be content 
with a navy that is not equal in every class 
of vessels to that of any other nation. 

Japan and the United States are dis¬ 
cussing the ratio of cruisers, destroyers, 
and submarines; Japan demands 70 per¬ 
cent but the United States claims that 
Japan is morally committed to a 60 ^r- 
cent ratio, the same as in capital ships. 
Japan has the legal right on her side, but 
unquestionably it was the understanding 
of this country when it agreed to restrict 
the fortifications of its Far East poases- 
(Continued on page 407) 


Ship-Building Program, 1921-1920—Cruisers. 

UNITED STATES 

GREAT BRITAIN 

JAPAN 

No. 

10 
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on a wot soil is prevented. Water will sink 
through that kind of a furrow several times 
faster than from a shallow furrow. 

The advantages of the deep-tillage 
system (with sub-soiling and without plow¬ 
ing) and cover crop culture have been 
summarized by the Agricultural Extension 
Division, University of California, as 
follows: 

(1) The cost, as compared to plowing 
and ordinary tillage methods is reduced in 
some cases as much as 50 percent. (2) All 
cultural operations are speeded up, making 
it possible to take advantage of favorable 
weather conditions. (3) Incorporation of 
the organic matter (cover-crop) throughout 
the entire area of the soil, is facilitated. 
(4) The humus content of the soil is in¬ 
creased. (6'i The soil is given greater water¬ 
holding capacity. (6) The soil (especially 
in orchards/ is more easily kept level. 
This is important in irrigated districts. 

(7) By conservation of moisture, the num¬ 
ber of necessary irrigations is lessened. 

(8) More complete aeration of the soil re¬ 
sults, with consequent increase in the bene¬ 
ficial activity of soil bacteria and fungi. 

(9) Roots (of fruit trees) are pruned, with 
the result that fine feeder roots are put out, 
increasing the assimilation of moisture and 
plant food, (10) The friability and general 
physical condition of the soil are improved. 


Strange Stone Head Discovered 
in Texas 

A GREAT stone, naturally shaped like 
^ a human head and carved with teeth, 
ears, eyes, and flattened chin, is a strange 
new discovery from Texas, unearthed from 
its resting place beneath 16 feet of undis¬ 
turbed gravel. 

Dr. E. H. SeUards, geologist of the Uni¬ 
versity of Texas, brought news of the 
discovery to the Paleontological Society. 
The stone head appears to be a new piece 
of evidence that man existed in America 
in agdient times. 

^fudging by the geological conditions of 
the region, the stone must have lain in 
place while the gravel from nearby streams 
washed over it forming finally a layer more 
than 16 feet deep. Dr. SeUards said. The 
streams have long since ceased to wash 
gravel over the site. The stone weighs at 
least 75 pounds, possibly 100, he reported. 
—Scieim Service, 


Ford Adopts New Alloy 

T^HEN the redesigned Model A Ford 
was announced late last December, 
the official description stated that exterior 
metal parts were made of rustless steel. It 
is now learned that the metal referred to is 
not the usual rustless steel, but an entirely 
new alloy never before used in automobiles. 
The Ford company’s adoption of the prod¬ 
uct has more than doubled its output in 
this country. 

The new alloy is known as Allegheny 
metal. The original formula for its manu¬ 
facture WES developed in Germany during 
the war, when ansnament.plantB were seekr 
ing the hardest pmiVkt substance suitable 
fm? fUn liningj. At about the saqittime, 
the also; woi^1iS»d out li^ flibauliu 

ismaiaot SBwever, 




Industry’s Mainstay 

—and yours 

Few realise how the individual, as well as industry, is dependent 
upon wire rope—the great flexible “handler” of practically 
everything. 

1 he illustration shows a great slab of concrete bridge flooring 
being lifted onto a freight car 

All the material in a m^xiern skyscraper is handled with wire 
rope—in the “raw”; in shipping; in the actual building 
erection. 

Oil wells are drilled with wire rope; mines arc mined and 
cpiarries quarried with it. ^our furniture and the evening 
newspaper both originated in logs taken from the forests with 
wire rope. 

Vclhm^ Strand Wire will usually be found where real 

stamina is demanded. Not mere strength, but strength so 
nicely balanced with elasticity, flexibilitv and resistanre to the 
crystallizing effect of vibration, that long life under .severest 
conditions is assured. 

One strand of yellow distinguishes this high quality rope from 
all others, 

Broderick & Bascom Rope Co. 

St. Louis, Missouri 

Bwirm <md 6a WMhington Street, New York. N. Y. 

KT'orehouse. Houston, Texas 

irestHrn ScMiUleaod PorUand, Ore. Fartori,* St. Louts and Seattle 

Manufactwtij <d nothing but mre rope for over half a century 

limor Strand 

WIRE ROPE 


Aerial Wire Rope 
Tramways de¬ 
signed by this 
company have 
features that insure 
economical 
operation. 
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Luggage Manufacturers 

I wish to interest buyers in purchasin^t license or royalty contracts 
of patent rights on the patent number 1748024. 



Her© is an opportunity to acquire the 
manufacturing rights to an invention 
relating to collapsible cases which telescope 
lengthwise. The telescoping parts lock 
solid when the case is closed, the lid may 
bo opened in any position, and a movable 
handle establishes balan(*e for carrying. 
These principles can be applied to any 
tyt»e of carrier from a personal hand bag 
to a trunk. Any material could be used for 
construction, wood, canvas, leather, cane, 
fiber, composition, papier mache, metal, 
etc. One of the most popular and use¬ 
ful applications of this invention would 


be to bags such as the one illustrated. 

The possibilities of this telescoping 
principle as applied to industrial shipping 
cases should not be overlooked. Such a 
case made of unbreakable waterproof papier 
mache would institute a tremendous saving 
in shipping certain types of products since 
thfjy could be used repeatedly and are 
adaptable to the size of the shipment. 

Manufacturers interested in this devi e 
should write the ijiventor, 

WILLIAM W. MACHEMER 
318 ScKaeffcr Street, Brooklyn, N. Y. 


Permanent Waving 
Cabinet 

Time and Labor Saving Device for 
Hairdressers. Open for l^roposition. 
Patent 1717217. 

John L lion, 24S Bull St, SoTannah, Georgia 


^INVENIIOIISPaY 


Youa I n w Ell I ivn# nil 

n MllUonii have been made from IdaaH i>roi>crly 

vttloped and protected by inventora. One of the rtmt 
atcpn l« the development ut a pracdt.'Hl working model 
Send lu rough ekirtch or model of your idea We 
will aubmlt complete reix>rt backed by .10 years ex- 
perionoe in model making Confidential iH*rvic'u 
Modern equipment Bank references furnished. 
FREE booklet “Making Inventions Pay.” 
CRESCENT TOOL COMPANY, Dept. H, Cincinnati, Ohio 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

A$S 0 €iaitil iinee 184$ with Ikt Scitnlific AnmUmi 


SCIENTIFIC AMERICAN BLDG. 
24-26 West 40ih SU N. Y, C. 

TOWER BUILDING 
OfeagQ. m. 


SCIENTIFIC AMERICAN BLDG. 
W4i$kinilon, D. C. 

UPCBART BUILDING 
, San FraneiiCQ, Cat 


VAN NUYS BUILDING 
lot AngeUt, Cal. 


Books and Information on Patents and Trade-Marks by Request. 
Associates in AH Foreign Gnintries. 


I that the oommercial production of the alloy 
! was contemplated and it was only a few 
years ago that methods for its economical 
manufacture in large tonnage were de« 
veloped. 

The Ford requirements are said to be 
about 1000 tons a month. This represents 
two thirds of the entire output of the 
American factories and one third of the out¬ 
put of the world, which is now about 3000 
tons. When he adopted the alloy, Mr. 
Ford had to scrap, several million dollars* 
worth of equipment originally installed for 
fabricating and polishing the nickel used in 
the original Model A. 

Allegheny metal is said to be nonrusting, 
untamishable, non-corrosive, and not af¬ 
fected by weather in any way. It is also 
one of the hardest metals known to the steel 
industry. It is an alloy of refined steel 
combined with about 18 percent of chrom¬ 
ium, 8 percent of nickel and smaller propor¬ 
tions of carbon, manganese, silicon, phos¬ 
phorus, and sulfur. It is the complicated 
method of combining these elements that 
gives the alloy its properties, it is explained. 

Before its adoption by the Ford Com¬ 
pany, production of the alloy was limited, 
because it was used only for building trim, 
cooking utensils, dairy equipment, and 
other articles for which it met special re¬ 
quirements. It is now being considered for 
use in the bars of State penitentiaries, ac¬ 
cording to report, because it is so bard that 
it cannot be sawed or otherwise cut by any 
hand tool .—The New York Times 


Measure Wind Passing Through Brick 
WaUs 

W IND blows right through brick walls. 

A well-laid 13-inch wall in the fat*e 
of a 30-mile-an-hour wind will allow 14.76 
cubic feet of air to pass through it every 
hour, G. L. Larson, D. W. Nelson, and C. 
Braatz reported to the International Heat¬ 
ing and Ventilating Exposition in Phila¬ 
delphia recently. This data is obtained 
from researches they have conducted at 
the University of Wisconsin. 

But proper plastering with gypsum di¬ 
rectly on brick, they find, will stop 96 per¬ 
cent of the leakage. Less air will leak 
through a wall which has been well con¬ 
structed and in which all spaces between 
bricks are filled with mortar .—SHence 
Service 


Test Shows Efficacy of Auto Oil Filter 

TF automobiles are equipped with oil 

filters, frequent changes of oil in crank¬ 
cases are unnecessary, a test trip across the 
continent by A. H. Hoffman, associate 
^Icultural lengineer at the University of 
^lilornia agricultural experiment station, 
tends to show. 

On the trip, during which the speedom¬ 
eter showed 10,025 miles of travel, Mr. 
Hoffman found that after a change of oil, 
the viscosity dropped rapidly for about 
200 miles, and then chang^ little for 
5000 miles. 

The tests on acidity were muoli the 
same, the acidity rapi^y rising for about 
200 or 300 mileS, then riiowing small varia¬ 
tion. 

Only one machine was used in the ex¬ 
periment. In addition to the oil filter It 
had a erankcaas ventilator* and both oar- 
horetiia and bresther were p ro tected 
agalns^ttst. The test was mads In wfrin 
ireatljer.—Srienoe Serriss. 
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Vm Amateur Astronomer 

(Continued from page 400) 

of eiiftpnesSf and inability to bear high 
magnification. 

'’The sides of this wooden tube were 
made after the manner of a door» with stiles, 
rails, and panels. The panels having for 
the most part rotted, they were removed 
prior to the re-mounting of the instrument, 
and it was decided not to close in at once 
the large openings left by their removal, 
in order to observe the effect of allowing the 
air to circulate freely through the tube. 
In brief, the effect is to remove completely 
the characteristic defects of the reflector, 
so far as planetary images are concerned. 

"The performance of this instrument has 
surpassed all expectations—- so much so 
that in spite of the great disparity of 
aperture it is now rare to find, on oc¬ 
casions of poor seeing, that the refractor 
image is steadier or better-defined than 
that of the reflector. 

‘Tt should be understood that no claim 
is made for novelty in the idea of the skele¬ 
ton tube, which, of course, is used for all 
the very large reflectors; it is only desired 
to point out the very great benefits to be 
obtained by adopting this type of tube for 
the smaller instruments, for which it has 
not hitherto been generally used. 

"Experiments have shown that when the 
external temperature is falling, as of course 
is the general rule at night, it is impossible 
to keep the temperature of the air inside 
a "closed" tul:)e uniform and equal to that 
of the external air. An electric blower send¬ 
ing a current of air up the tube is a help in 
the smaller sizes, but the trouble begins 
again as soon as the blower is stopped. In 
the case of a metal tube, the upper wall 
becomes colder than the lower wall by 
radiation, thus setting up convection cur¬ 
rents within the tube. If the tube is 
lagged with felt, or if it is of wood, this 
trouble is avoided in part, but the tube 
and the air within it will then remain 
warmer than the external air during the 
whole time that the temperature is falling, 
and far some time after. 

"The presence of this mass of relatively 
warm air can be made visible readily when 
the conditions are suitable. The telescope 
should be directed to a bright star and the 
eyo-piece racked out considerably to give 
a large out-oMocus disk, which will be 
seen to be irregularly in motion. If an 
assistant then opens the door near the 
bottom of the tube and flaps a piece of 
cardboard vigorously in front of the open¬ 
ing, the out-of-focus disk will "boil," 
owing to the inrush of the cooler air. The 
air within the tube can be readily set in 
rotation by this means, and the rotation 
is visible in the eyepiece; but no amount of 
flapping will bring about uniform con¬ 
ditions." 

So much for one side of the question. 
In a long article entitled "Reflectors versus 
Refractors," in the March number of 
Popidar Astronomy (Northfield, Minn.) 
Prof. W. H, Picker^ discusses both sides. 

CTILL another telescope, a 15-inch re- 
Rector having an open tube, is described 
in the January, 1980, number of the Journal 
of tite Royal A^onomieal Society of Cana^ 
by its makers Professor R. K. Young, of 
the Department of Astronomy at the Uni- 
veiwlty of Toronto. The flliwtrated article 
li (id end odght be 

who pWres to 



on a Veeder-Root Counter. Let him see his efforts COUNT in 
pieces per day or hour. So heTl be encouraged to do more, 
earn more—and you’ll know you get all you pay for. Saving over¬ 
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The Veeder-Rooi Catalogue will show yfou Counters to register 
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Science and eHperl^iiCft hove enabled us to make Wellington London Mixture a rich yet 
mild tobocoo — the envy ond despair of other manufacturers. Particular pipe smokers will 
appreciate Wellington London Mixture. r / YOU'LL LUCE IT. Insist on it from your 
dealer or send us $1.00 for ounces . . . Money back if not pleased. 

C. PEPER TOBACCO CO, ^ ^ ^ 727 North 1st Street, St. Louis, Missouri 
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Civil Airports and Airways 

By ARCHIBALD BLACK 

Nineteen speciali'it.s collaborated with the author to cover all phases of 
aviation in this the most comprehensive review that has apjieared. An es¬ 
sential l)Ook for everyone connected with the industry. $4.20 postpaid 

Outboard Motor Boats and Engines 

By BRADFORD BURNHAM 

'riie increasing u.sc of outboard motors makes this timely work of especial 
interest. It .covers all details from selecting a motor through the experience 
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as radio which awaits the turn of a 
switch, running ice water, bed-head 
reading lamp, your own private 
bath, a morning paper under the 
door when you wake; and excellent 
restaurants, in a variety which 
ranges from formal service to a 
lunch>room or cafeteria. 

You can be sure of “Statler 
Service,** and that every Statler 
guest’s satisfaction is guaranteed. 

Depend upon the experience of 
thousands of travelers who’ll tell 
you,if you inquire in a Pullman, or a 
ship’s lounge, or wherever travelers 
congregate, that “you’ll be all right 
at a Statler.’’ 

Horeis 

STATlfR 

BOTTOM DETROIT 
BBTFAiO ST.IOBIS 
CLEVELAND NE%V YORK 
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make a fairly large telescope at some future 
date. The address is Journal of the R, A. 
S. C., Mr. H, W. Baker, Treasurer, 198 
College Street, Toronto, and the price is 
25 cents. 

Another current scientific journal which 
those who are especially interested in the 
Hale apectrohelioscope should not miss is 
the December, 1929, number of the 
Astrophysical Journal (5750 Ellis Avenue, 
Chicago; 76 cents), containing a 46-page 
article on that instrument written by Dr. 
Hale and strikingly illustrated by R. W. 
Porter. Since the publication of “Amateur 
Telescope Making” with its description of 
the apectrohelioscope, numerous alterations 
in design have been made. 

Professor Charles W. Woodworth of 
the University of California, is making a 


Mary Mis# 

mosaic type of telescope contahiini: 400 
mirrors, each 15 inches in diameter, and all 
attached to a single rigid backing. Each 
is to be adjusted, if possible, to the position 
called for by theory. Dr. Woodworth 
submitted his idea to this journal a year 
or more ago and the opinion given through 
one of its corresponding editors was that 
the theory was correct but in practice 
the difficulties would probably prove in¬ 
superable (see “A. T. M.“, page 242, near 
bottom). He is now trying it out, and this 
is the correct procedure in cases where there 
is any doubt. Dr. Woodworth is an 
entomologist who has specialized on mi¬ 
croscope theory, with which telescope 
theory has much in common. The amateur 
fraternity will wish him success. 

-~A. G. /., Tel. Ed. 


The Heavens in May 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 



T^ERCURY is an evening star till the 
20th and then a morning star, but 
can be well seen only during the first few 
days of the month. Venus is an evening 
star, growing more and more conspicuous 
as she comes north and gets farther from 
the sun. She sets at 8:30 when the month 
begins and 9:30 at its close. Mars rises in 
the neighborhood of 3 a.m. but is still almost 
200,000,000 miles away and in consequence 
loola but little brighte^r than a star of the 
second magnitude. Jupiter Is still an 
evening star but is getting low in the west* 
By the end of the month he seta a little after 
8 P. 1 IC* and can hardly be leen* Saturn is in 
Sagittaiihis and rkes at 10:80 F.ii. in the 


middle of the month. Uranus is e mom* 
ing star rising at 8 a.m. in the middle of the 
month, while Neptune is in quadrature on 
the 22nd and becomes an evening star. 

The moon is in her first quarter at noon 
on the 5th; full at noBI on the 12th; in her 
last quarter at 11 a.m. on the 20th; and 
new at 1 a.m. on the 28th. She is nearest 
us on the 4th, farthest off on the 19th, and 
nearest again on the Slat. As she eirdm 
the sky she passes near Jupiter on the 1st, 
Neptune on the 6th, Saturn on the 16i^ 
Uranus on the 24th, Mars on the 28th, 
Mercury on the 27th, Jupiter again on 
29thv and dnally Venu^ onJ^he SOtfa 
month.''' 

a 
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Strong Welded Steel 

Construction 11 
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Our Point of View 

France and the Naval Program 

(Continued from page 402) 


sions that the 6:5:8 ratio applied to all 
classes. Australia, New Zealand, and 
Canada object as decidedly as we to an in¬ 
crease in Japan's auxiliary craft, but Great 
Britain is permitting our delegation to do 
the negotiating with Japan. If Japan 
proves obdurate, our only recourse will be 
to refuse to extend the agreement in the 
Far East in 1931. 

Unquestionably both Great Britain and 
Japan are relying somewhat on our reluc¬ 
tance to spend the money necessary to 
create a navy, and they have some reason 
because of the ship-building program from 
1921--1929 of the three countries, of 
cruisers, destroyers, and submarines, as 
shown in th table on page 402. 

Thus since 1921, in the types of naval 
vessels not limited by the Washington Con¬ 
ference, Great Britain has built practically 
twice as many cruisers and Japan 40 per¬ 
cent more cruisers than the United States; 
in destroyers we have built none, while 
Great Britain has added 38,000 and Japan 
74,000 tons. It should be added, however, 
that in 1921 we had a considerably larger 
number of modern destroyers than either 
Japan or Great Britain. In submarines, 
Japan has built over twice as many as 
Great Britain and 40 percent more than 
the United States. ’F4r eight years we 
practically refrained from adding to our 
fleet, with the result that except in capital 
ships we have been outbuilt by both Groat 
Britain and Japan. If the Conference 
succeeds we will have to build to catch 
up with Great Britain and to regain the 
6 : 3 ratio with Japan;‘if the Conference 
fails we will have to bujid still more or ex¬ 
pose our commerce to the not over tender 
mercies of belligerent cruisers when we are 
neutral, or to the hostile action of enemy 
cruisers when we are a belligerent. As we 
go to press it looks as if th«3 action of 
France would eventually decide the size of 
our Navy; to such cuffcus results do in¬ 
ternational agreements lead. 


Chemistry int Industry 

(Continued from p(ig<' 397) 


M. R. Tern, of Zinnowitz, has lately been 
developing a process whereby the produc¬ 
tion of the sulfate is carried out without 
the use of sulfuric acid, and the process is 
said to have been successfully tried out on 
the large scale in Germany, where it has 
been attracting a good deal of attention. 

The production of ammonium sulfate 
by passing ammonia gas through dilute 
sulfuric acid is such an old established 
process that no one but a German chemist 
would have thought it feasible to revo¬ 
lutionize the process. Dr. Tern’s invention 
brings two gases together to form a shower 
of crystals, comfdetely eliminating the 
saturators in which the ammonia gas is 
bubbled through acid^ He produces sulfur 
dioxide gas by I’^tlng the spent oxide, 
which is a waste product of the gas plant. 
Then be passes this gas through an electric 
are, oitidiaing it tp affRur trioxide. This 
gas thm BiiRSi witiiL fyminonia gas in an 
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Time Payments on Outboards 

Under a new plan, Evinrude, KIto and Lock- 
wood outboard motors may be purcUased on 
easy terms, with down payments as low as |35 
and six or eight months in which to square 
the difference. Full details may be procured 
t)y writing the F.lto, Evinrude or Lockwood 
Division of the Outboard Motors Corporation 
at Milwaukee, Wls. 




19 lbs/. 



W ORLD’S lightest, handiest snd 
most compact twin-cylinder out¬ 
board. F‘0-l'd^s instantly to only 
111^ X 1344 X 17 inches. Tiller handle 
folds down to form comfortable carry¬ 
ing handle* Stow anywhere. 

rOLD-aiGHT 

Pull 2^4 horse power, producing #d?- 
cient speeds on canoes, rowboats, tend¬ 
er*. Twin silencers, self-steering, rub¬ 
ber cushioning of power hesd and many 
Other remark^le teatuies. 

Write for cetelog todey. 

Outboard Motors Corporation 
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electro-filter and crystalline ammonium 
sulfate rains down, ready to be put in 
bags for sale as fertilizer. The amount of 
current used in the process (which is known 
as the Tern ‘'Elektrostickstoff*' system) is 
so small that by its use the saving through 
the elimination of sulfuric acid is sufficient 
to pay in a short time for the installation 
of the simple apparatus required. The 
ammonium sulfate obtained, known as 
“Elektroammon/* is pure white, and con 
tains about 20 percent of nitrogen. In 
stallations having an annual output of 
37,000 tons per annum are projected in 
Germany, where a large plant is already 
in operation. 


Chemicals Do Not Fool Chickens 

'T^HE United States Department of Agri- 
culture warns that no known drug or 
combination of drugs when fed to poultry 
will increase egg production. It has ob¬ 
jected repeatedly to the use of any label on 
drug preparations for fowls which indicates 
that the preparations will increase egg 
production, and will continue actively its 
action against any preparations appearing 
in interstate commerce violating the law in 
this manner. 
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Enzyme in Bleaching Flour 

^^IVE us our daily bread and give it to 
us white, say Mr. and Mrs. American 
Public; wherefore flour millers, at the in¬ 
sistence of bakers, bleach the flour with 
chemicals before it goes on the market. 
This demand for white flour is largely a 
psychological one, for the carotin in wheat 
which normally colors it is entirely harm 
less and the bleached flour is neither purer 
nor more nutritious. 

Until recently all flour-bleaching proc¬ 
esses were based on rather potent oxidizing 
agents. Chemicals such as chlorine gas. 
nitrogen tri-chloride, nitrogen peroxide, 
and benzoyl peroxide are the oxidizing 
agents generally employed by flour millers 
for bleaching flour. Three of these are 
used in gaseous form, the fourth being a 
powder. In addition to their bleaching 
effect, all these bleaching agents effect an 
alteration in the baking characteristics 
(volume, grain, and texture) of the flour 
so treat^. The chemicals effect the de¬ 
sired whitening of the color of the bread, 
but they also act on the flour protein, 
which forms the gluten of the dough. It 
follows that the flour is not only bleached 
by the bleaching agents but is also more or 
less modifled in its other characteristics. 
Moderate treatment seems to improve the 
baking quality of the flour; over-treat¬ 
ment (overbleaching) may have undesir¬ 
able effects in terms of its adaptability to 
yeast-bread production. 

The lateiA development in the field of 
flour bleaching is the utilization of color- 
removing enzymes. The first compound 
containing^ these enzymes in activated 
form has just been announced under the 
trade name of ‘"Do-White,^’ a finely- 
ground, white-colored powder with a 
pleasing leguminous taste. Do-White is a 
pure, edible, plant product, containing no 
added chemical salts. It is partially 
soluble in water; in a small quantity of 
water it has a tendency to tom a stiff 
jelly. ltd active principle is an enzyme 
that has the ability to destroy or decoloiize 
the naturalf oRfotinoid pigment of flour. 
One half to one pound of it will eonipletely 
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RICHARD D. WYCKOFF’S 
New Book Gives Invaluable Ad¬ 
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Richard D. Wycko^i 


as told person' 
-are invaluable 


Founder of "Magazine of Wall Street’ 
Tells How Livermore Trades 
at a Profit 

New York, April 18 

I_TOW Livermore 
reads the tape, 
avoids “'danger 
spots”, judges the 
merits of a stock, 
takes profits, decides 
when trading condi¬ 
tions are favorable— 
ally to the author- 
features of this fascinating picture 
of the inner workings of Wall Street. 

The book also gives inside descrip¬ 
tions of how other great traders— 
Mor^n, Keene, Durant, Rogers, 
Harriman — have actually formed 
pools, influenced prices, taken profits; 
and tells how everyone who wishes 
to speculate can follow the methods 
of the experts. 

Here is the real “low down” on 
Wall Street, and on the speculative 
tactics which bring success there, 
written by a conspicuously successful 
advisor, broker, and financial pub¬ 
lisher. “Filled with practical informa¬ 
tion of great in¬ 
terest to all trad¬ 
ers!” — Chicago 
Journal of Com' 
merce. 

Price $SM 
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Announcing 

the first volumes in the new 

APPLBTOM NEW 
WORLD eT SCIENCE 

8ERlE8**Wat8on Davis, luuor 

This new scries of books present lively 
discussions of the rdlc that mocii’in science 
is playing in the world about us. 

Antavetle Advantiwe 
and Resaaveh 

By Griffith Taylor, F.R.GS, 

Professor of Geography, University of Chicago 
A thrilling and popular description of the 
(^uth Polar regions, their history, geogra¬ 
phy, climate, and resources. Illustrated. 

12 . 00 . 

New Frontiers 
of Physics 

By Paul R.Hayt, Ph. D. 

Physicist, U, S. Bureau of Standards 
The revolutionary advances of physics 
vividly described. Illustrated. $2.00. 

Other Volumes in Preparation 
D. APPUTON AND OOMPANY 
SS West 32ndl Stroot Nsw York City 


IBOOK8 MS PER10D1CAL8 

If you arc interonted in long runs and Com¬ 
plete Seta of important Scientific Journals, 
the publications of the Learned Societies and 
miscellaneous works, send for our latest 
Catalogue (N. S. No. 2) listing about 1400 
items Including many books of American 
interest. Catalogues gratis, on request. 

WM. DAWSON A SONS, LTD. 

(Rar* Book Dept.) 

Cannon House, London, E.C.4, England 


Baimeniiaii Army Bargains 


Haversack .75 I New Bugle W 40 

Machete^hulo $1.50 I Flint Piatol.. $6'JO 

Rope lanat $1.00 | Saddle .$9.HS 

Springfield cal. 30 rifle, 24 inch barrel $16,50 
( atalog, illustrated, 380 pages of pistols, guns, 
uniforms, etc. for 50 cent*. Special new circular 
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bleach 100 pounds of unbleached flour 
when added to the ingredients in the dough 
mixer. Action is very rapid, the dough as 
it leaves the mixers being already con¬ 
siderably whitened. Bleaching continues 
throughout the fermentation, until the 
high heat of the oven during baking kills 
the enzyme. Like other enzymes, it is 
more active at high temperatures below 
its death-point, as in pan-proof, than it is 
at lower temperatures. 

Now Plastic Material from Cornstalks 

/^UT in the ‘*com belt,” chemists have 
dreamed of converting the useless 
cornstalks into a useful article of commerce. 
Indeed, the dreams have been realized to 
a certain extent by the recent perfection of 
a process for making wall board from the 
stalks that were formerly useful only as 
Hallowe^en decorations. The most ob¬ 
vious use however, namely their conver¬ 
sion into paper, has thwarted the efforts 
of chemists, mainly because of the difficulty 
of overcoming the tendency of the pulp to 
hydrate, a property which seems character¬ 
istic of this material. 

Scientists at Iowa State College finally 
hit upon the idea of turning this stumbling 
block into a benefit, and have produced a 
new material known as “maizolith.” This 
material is somewhat like hard rubber in 
appearance and properties. It is believed 
that cornstalks may eventually find their 
way into the manufacture of insulating 
material, noiseless gears, and similar prod¬ 
ucts. It has been found rather easy by 
severe chemical and mechanical treatment 
to hydrate the cornstalk completely so 
that the product is a jellylike mass with 
no vestige of fibrous structure. Maizolith 
is prepared by drying this jelly and then 
machining the finished piece into the de¬ 
sired shape. 

Russian Chewing Gum Proves 
to be Rubber 

A PLANT having a larval parasite 
^ which produces cocoons of a rubber- 
like substance has been discovered in 
Soviet Russia, following the search in that 
country for new sources of rubber, accord¬ 
ing to information obtained by the De¬ 
partment of Commerce from a Soviet pub¬ 
lication. These cocoons have long been 
known to the local population and are 
used as a sort of chewing gum, but in the 
opinion of Soviet investigators they are 
thought to consist of rubber. 

The constant development of the rubber 
industry in Soviet Russia has involved an 
increasing expenditure of foreign currency 
for the purchase of raw materials. Two 
methods have been suggested to remedy 
this situation: the manufacture of synthetic 
rubber and the cultivation of rubber¬ 
bearing plants. The Rezinotrest (the 
Russian rubber trust) has experimented 
in cultivating guayule shrubs in several of 
the southern regions of the Soviet Union, 
but these experiments cannot as yet be 
pronounced successful. Attempts have 
been made also to find other plants capa¬ 
ble of producing rubber. 

In Kasakstan, in the sands of Barkhan, 
several varieties of Chondrilla are found, 
which secrete a sort of rubber and which 
also k used by the Kazaks for chewing ] 
gum. This miterial has been examined by 
the Supreme CouneU of NAtional Economy 
and Restnotreit chemists^ who classify 
the gum es rubber. 
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but admit from 30% to 40% more ligNt and air 
than ordinary shades. They reduce room 
temperature from 10 to 20 degrees—ventilate 
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I principles of design and 
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Signal motors have been 
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Our Choice of Recent Books 


New Frontiers of Physics 

By Paul R. Heyl, Ph.D., Physicist V. S. Bur. Standards 

T his brilliant thought-provoking work by an out¬ 
standing thinker among American physicists 
fairly boxes the compass in the new physics of the 
present period. Matter, energy, space, time, non- 
Euclidean geometry, gravitation, cosmology, rela¬ 
tivity, wave atoms, ether, the quantum theory and, 
finally, the biggest question of all, that of the real 
ultimate physical basis or nature of the universe— 
these high points will indicate (he scope of this new 
work, in it physics is shown to be th,e. fundamental, 
ba.'ic science of all the other sciences. There have 
been other books covering nominally the same ground 
as this one - why, then, one more? All we can say is 
this: he who reads it will .see why. The book has 
influenced our own point of view more than any work 
on physics we have ever read, and we regard it to 
highly that we are rereading it and giving it per¬ 
manent place on our editorial desk, in scope 
it is broad; in length merlium because concise 
and to the point; and in depth medium as, it is no 
“tabloid” for the unintelligent but contains much 
solid, lean meat, no fat, no padding, and almost 
no mathematics. $2.15 postpaid 

The New World of Physical Discovery 

By Floyd L. Darrow 

T he fact that the Editorial Committee of the 
“Scientific Book Club” (a new scientific-book- 
of-the-month-club composed of five of the “biggest 
guns” in all American science) has chosen this book, 
is far from remarkable. Had they passed it up they 
would have merited boiling in red ink. Darrow, the 
author, has performer! another of his fwriodic miracles 
of popularization, the best known previous “miracle” 
being his “Story of Chemistry” (1927) which in next 
to no time became a .scientific best seller and roundly 
deserved that distinction. “The New World of 
Physical Di.scovery” is just as good as the other book 
(it couldn’t be better). Darrow writes for a wide, 
not a special, audience, and his books are “comfort¬ 
able” for the average mortal who wants instruction— 
yes—but interest also, and now and then some 
brightness, rather than a headache. The present 
book (358 page.s) covers the whole of physics, both 
old and new, not merely the new. From it the reader 
will learn how physical .science started; how it grew; 
what it is today; and why it is what it is. Authen¬ 
ticity, instruction, interest, legitimate romance, and 
again authenticity—these are its earmarks. 

$3.70 postpaid 

Auditing 

By R. H, Montgomery, Prof, Accounting, Ctdumbia 
W, J, Graham, Instr, Dept. Commerce, Chicago 

T remendously increasing in extent over a 
few years ago, this subject interests the executive 
particularly, for without some knowledge of the 


fundamentals the reports with which he must acquaint 
him.self will not have full significance. Just such 
information as he will need will be found in the 221 
pages of this concise and informative work. 

$2.15 postpaid 

Merck’s Index 

Fourth Edition 

T his new edition is most welcome, for there is no 
more useful reference book for the chemist, 
pharmacist, and physician. It gives the names and 
synonyms, source, origin or mode of manufacture of 
all chemicals and drugs used in chemistry, medicine, 
and the arts. Chemical formulas, molecular weights, 
physical characteristics, et cetera, are given in most 
succinct style No other work of which we know, 
covers such extended ground. In fact we consider 
it one of the most valued references in our library. 
$5.00 postpaid To members of and those affiliated 
with the chemical, pharmaceutical, medical, and 
alli<*d professions— $2.50 postpaid 

America Conquers Britain 

By Ludwell Denny 

A n honest appraisal of a developing international 
- crisis that we can no longer ignore. The great 
economic war we are now waging may bring on the 
“unthinkable” war, which will be open or a surrender 
to material superiority. Sane analysis is our only 
re.source and this the author earnestly strives to 
pre.sent. The format is particularly good and 
appropriate and in a number of ways differs from the 
usual. Reference notes do not clutter up the pages 
but are all placed at the end of the volume under 
serial numbers. A thoughtful, impartial work of 
power and definiteness. ' $4.20 pastpaid 

The North Pole of the Winds 

By W. H. Hobbs, Prof. Geology, Univ, Michigan 

P ROF. HOBBS has led three scientific exp^itions 
to the Arctic under the auspices of the University 
of Michigan. His findings have proved of the utmost 
value to meterology. Here is the story of hardy 
adventure which made possible the first Arctic 
weather observatory; further extension of such 
stations will bring to civilization much needed accurate 
weather reports, for the Atlantic Ocean particularly. 

$5.20 postpaid 

Principles of Property Insurance 

By F. E. Wolfe, Ph.D. 

R ISK-BEARING organizations in the field of fire 
‘ and other property insurance and the part they 
play in modem social economy, are lucidly described 
in an interesting style, easy to understand, sug¬ 
gesting present tendencies in development whi^ 
challenge consideration of tiiis fundamentally business 
institution. $3.20 postpaid 
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Insect Ways 

By Clarence Weed 

I N most interesting style is shown what remarkable 
means the ants, bees, butterflies, grasshoppers, 
wasps, et cetera, fit themselves for the conditions 
under which they live, their devices for securing 
food Md providing for their young, their surprising 
craft in self-protection, and the part they play in 
human affairs. $2.65 postpaid 

The Wright Brothers 
Fathers of Flight 
By J, R, McMahon 

H ere for the first time is the complete story of 
Wilbur and Orville Wright based on unpublished 
letters and diaries of the two men and from data 
obtained from Orville and his family. Strong stress 
is laid on the personal and human side. An entranc¬ 
ing story ably told. $2.65 postpaid 

Sky-High- The Story of Aviation 

By Eric HodRins and F. A. Magoun 

G oing back 150 years, the story of man's attempt 
to conquer the air is detailed with painstaking 
and exhaustive conclusiveness. Throughout the long 
list of attempts the groping toward bigger ideas and 
the fascination of adventure is brought out in this 
lively chronicle which is lucid and instructive in its 
scientific detail. Both authors are graduates of 
M. I. T. and friends of long standing. 

$2.65 postpaid 

Inventions and Society 

By Waldemar Kaempffert, Dir. Rosenwald Museum 
Science and Industry 

N o more inclusively cultural set of books has 
appeared than the series of “Reading with a 
Purp^“ of which this is Vol. 56. The author is 
especially qualified both by taste and accomplishment 
to write on this particular subject, which he does in 
most entertaining style, weaving in the historical 
data in readily comprehendible manner. You will 
read it at a sitting and value it for reference. FurtW 
interest titles with outlines are also appended. 

60c postpaid 

The Sea 

By H, A. Martner, U. S. Coast and Geodetic Survey 

A POPULAR survey of all that oceanography has 
discovered about the vast areas covered by the 
oceans, t(^ther with various other correlated matters 
which ordinarily fall outside the scope of the iiaiml 
text. The science and the romance of the sea by 
one who has made it a lifetime study. 

$3.20 postpaid 


The Great Meadow 

By Elizabeth Madox Roberts 

S AID by qualified critics to be one of the three 
eminent novels which have recently appeared. 
Early Kentucky hi.story is the background and in 
fidelity to characterization, as well as to event, this 
enthralling story leaves nothing to be desired. Bom 
and raised in the district which her ancestors settled 
in 1803, the author preserves the independent and 
rugged character of the pioneer, while developing tltf 
display of the various strains inherent in the individ¬ 
uals. A most excellent book which has been de¬ 
nominated “singing prose.” $2.65 postpaid 

Phantom Walls 

By Sir Oliver Lodge 

T hat the soul does survive the material body 
and that there are proofs, this distinguished scien¬ 
tist and scholar of psychic phenomena contends in 
his most complete statement to date. With that 
charm of presentation which he has ever maintained 
even in his expansion of abstruse or indefinite theories, 
one is Domiciled to follow on even when uncon- 
vincetl. This will be a widely read book for it rep¬ 
resents most profound thought by a brilliant intellect. 

$2.65 postpaid 

The Woman of Andros 

By Thornton Wilder 

F one could use the denomination “Isnnc prose” 
it would seem a fitting characterization for this 
most exceptional work. Classical in its structure, 
the theme of life and death is none the less developed 
with the passionate intensity of the present, in a 
smooth flowing, absorbing style that fascinates. 
Much the best of the author's three books. 

$2.65 postpaid 

Exile 

Warwick Deeping 

E anticipate each new book from this author 
for we know a novel will emerge in its most 
attractive form. With incomparable style he always 
has a most human story to tell. This is a fee portrait 
of a young woman who, in the library of the Italian 
town of Tindaro, finds employment, experience, and 
romance. A theme and a setting which is used with 
characteristic enthusiasm. $2.50 postpaid 

Land of the Lion 

By Cherry Kearton 

OR twenty-five years the author has roamed 
Central Africa studsdng and photographing wild 
life. Here are presented some of his conclusions 
based on the facts noted in his various expeditions 
covering practically all the various animals commonly 
found. It might well be called an animal lover’s 
note-book. $8.70 postpaid 
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Commercial Property News 

Facts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 


American Corporations in Mexico 

T he Supreme Court of Mexico has re¬ 
cently decided in a suit instituted by 
The Palmolive Company against an in¬ 
fringer of its trademark registrations in 
Mexico, that a foreign corporation, 
whether it be doing business in Mexico or 
not, is precluded from bringing suit in the 
Mexican Courts unless and until it is regis¬ 
tered in the Commercial Registry. Such 
registration might be rather expensive, the 
fee depending largely on the amount of the 
capital of the corporation; thus, a corpora¬ 
tion capitalized for 100,000 dollars would 
be required to pay from approximately 
1000 to 1500 dollars for recording and legal 
fees. The registration referred to is not 
the registration of trademarks in Mexico 
but the registration of the corporation as 
doing business in Mexico. 

The suit by The Palmolive Company was 
on its trademark, which had been duly 
registered in Mexico; actual infringement 
had been established but nevertheless the 
Supreme Court held that the plaintiff cor¬ 
poration has no standing in the Mexican 
Courts, because not being registered as 
doing business in Mexico, it has no exist¬ 
ence in Mexico. This decision unless modi¬ 
fied will have a far-reaching effect on the 
rights of American corporations in connec¬ 
tion with their trademarks and other in¬ 
dustrial property in Mexico. Although 
clearly erroneous, it will nevertheless be 
the law of Mexico unless it shall be set 
aside. The Department of Commerce has 
already laid the matter before our State 
Department. 

Such a condition of affairs should not be 
permitted to continue. The Courts of 
every land should be open to afford com¬ 
plete relief to the owner of a registered 
trademark, and to prevent infringement 
thereof and imposition on the purchas¬ 
ing public by the substitution of the in¬ 
fringer’s merchandise for that of the owner 
of the trademark. 


Patents and Taxes 

A RECENT decision of the Court of 
Claims in the matter of the claim of 
the Westclox Company for recovery of 
excess taxes paid by that company, re¬ 
ported in the United States Daily of Febru¬ 
ary 6, 1930, is of considerable interest, not 
alone in showing that in computing in- 
come-and-profits taxes due consideration 
must be given to the advantages accruing 
to an industry because of patent protection, 
but also as outlining a rule for estimating 
the value of the savings resulting from the 
employment of the patented invention as 
compared with other processes and ma¬ 
chines employed by competitors in the 
same line of business. 

The patents covered a machine for auto¬ 
matically producing pinions and wheels, 
and also other patents for the design of the 
clocks^ manufactured by the claimant. 


Using as a basis the cost of producing ten 
thousand such wheels by the patented ma¬ 
chine as compared with the machines and 
processes in use by others, the Court 
finally estimates the savings attributable 
to the patents; this is multiplied by the re¬ 
maining life of the patents, in order to 
estimate the deduction which should have 
been made by the tax payer before com¬ 
puting the amount of its income-and- 
profits taxes. 

In addition to the patents which were 
discussed, the value of the trademarks 
under which the clocks were sold was con¬ 
sidered, and on the whole case as presented, 
the Court ordered that the parties compute 
the amount of the recovc^ry and come to 
some stipulation with regard thereto. 

This was a case where the patented in¬ 
ventions were not manufactured and sold, 
but offered protection only for the exclu¬ 
sive use of the machines employed in pro¬ 
ducing certain parts of the clocks. This is 
true, of course, excepting as to the Design 
Patents which covered the ornamental ap¬ 
pearance of the clocks themselves. 

If the protection of the exclusive right to 
use a certain machine, as compared with 
what one’s competitor is compelled to use, 
is of so much value, it must follow that the 
exclusive patent protection for something 
that is manufactured and sold is of far 
more value. The theory on which the claim 
was allowed was that these protective pat¬ 
ents were gradually expiring and that in 
time they would no longer be a source of 
profit to the owner, bb upon their expira¬ 
tion the subject-matter thereof would be 
free to competitors. 

Agreements Voided for 
Pooling Patents 

HE United States District Court for 
the Northern District of Illinois has 
entered a decree in the so-called “oil-crack¬ 
ing case’’ by which agreements between 
several oil companies for pooling certain 
patents have been declared void. The case, 
as reported by the United States Daily^ 
concerns agreements made between the 
Standard Oil Company of Indiana, the 
Texas Company, the Standard Oil Com¬ 
pany of New Jersey, the Gasoline Products 
Company, et al. The patents Involved 
covered processes and apparatus for pro¬ 
ducing gasoline by “cracking” petroleum. 
The agreements dealt with royalties for the 
use of such processes, as well as with the 
various patents* The suit was brought by 
the United States against the oil companies 
for alleged violation of the Sherman Anti¬ 
trust Law. 

In addition to holding the agreements 
null and void, the court said: “It is further 
ordered, adjudged, and decreed that the 
primary defendants and the secondary de^ 
fendants and each and all of their respective 
officers, dfrectofs, agents, servants, and em¬ 
ployees, and all persons acting or claiming 
to act on behalf tln^, or any of them, be, 


and they are perpetually enjoined and re¬ 
strained from further executing and per¬ 
forming said agreements. 

“It is further ordered, adjudged, and de¬ 
creed that jurisdiction of this cause be re¬ 
tained by this court for the purpose of 
carrying out the terms of this decree.” 

Junior Applicant Wins Stoker Patent 

ULING that the patent application of 
Chauncey L. C. Magee, covering cer¬ 
tain improvements in mechanical stokers 
or grates, was filed after the invention had 
been disclosed to Magee by John C. 
Heavey, the Court of Customs and Patent 
Appeals has sustained the latter’s claims. 
This decision confirms the opinion of the 
Commissioner of Patents, which had af¬ 
firmed the decision of the examiners-in- 
chief, which in turn affirmed the decision of 
the examiner of interferences. All of the 
tribunals found that the junior party had 
disclosed the invention to the senior party, 
who had then filed application for a patent 
covering the device. 

The appellant contended that the inven¬ 
tion had originated with him, that the 
testimony of the junior applicant had 
failed to establish disclosure of the inven¬ 
tion to him, and that the junior applicant's 
testimony had failed to overcome the prior 
record date of the Magee application. 
The courts, after investigating the facts 
involved, decided that Heavey had invented 
the device in question and had persuaded 
the manager of a large building in Chicago 
to have the apparatus installed by Magee, 
who was engaged in such work. It was 
disclosed that Magee had sent one of his 
draftsmen to Heavey to obtain the details 
of the apparatus. The equipment was 
made and installed, and Magee filed appli¬ 
cation for patent on the apparatus soon 
thereafter. Heavey filed application for 
patent some six months later, with the 
result that the Patent Office declared an 
interference to determine which of the 
claimants deserved the patent. 

The invention relates to certain improve¬ 
ments in stokers or grates for furnaces of 
the type in which the grate bars travel 
through the furnace, supporting the fuel. 
The fuel is consumed as the grate moves. 
The particular improvement claimed con¬ 
sists of certain provisions for dividing the 
area of the moving grates into zones or sec¬ 
tions for the purpose of supplying air up¬ 
wardly through the different secUona of 
the moving grate. This arrangement en¬ 
ables the air to be cut off from one section 
or zone and to be supplied to another by 
means of sliding dampers. 

Court Piuda Copyrighted 
Maps Were C^ed 

DEGAUBE the maker of a eompostte 
" map entitled, “Cleaxtype Road Map, 
Featuring Main Travel Routes wtthiii the 
Greater h^etropphtaii Am/* had lepio- 
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dticed many errors, misspellings, and other 
peculiarities of certain maps copyrighted 
by the General Drafting Company, Inc., 
the District Court for the Southern Dis¬ 
trict of New York ruled the defendant 
guilty of infringement. The case in suit 
was General Drafting Company, Inc., 
versuB Lews H. Andrews, ei aL 

After pointing out that automobile road 
maps similar to those in suit are clearly the 
subject of copyright, the court appraised 
the method by which the maps had been 
prepared. It was found that the plaintiff 
had gone to considerable trouble and ex¬ 
pense to prepare its maps, and had shown a 
noteworthy amount of originality in their 
preparation. The elements of the copy¬ 
right consist, according to the court, in the 
selection, arrangement, and presentation of 
the component parts. The plaintiff's maps 
are sold in great numbers to the highway 
departments of several states, and to a 
number of the larger oil companies, for dis¬ 
tribution to motorists. 

The court ruled that if the defendant’s 
map had been constructed after an inde¬ 
pendent investigation of the original sources 
in the public domain, without copying, the 
plaintiff would have no complaint. It was 
found, however, that the differences be¬ 
tween the •defendant's composite map and 
the several maps of the plaintiff were super¬ 
ficial. The defendant rested its case on the 
testimony of one Tudor, who described the 
manner in which he made the composite 
map. The testimony of this witness was 
shown to V)e of doubtful credibility, upon 
cross examination. 

The case of the plaintiff was based upon 
the prima facie evidence showing the 
similarity, in unimportant and almost 
minute details, between the maps. Some 
20 common misspellings were introduced, as 
well as 17 common errors in population 
symbols, the inadvertent misplacing of part 
of a river, arbitrary endings for roads at 
points actually not their endings, and the 
meanderings of highways, which in maps of 
this type are rather freely drawn. The 
court ruled that the defendant should pay 
damages and attorney’s fees. 


''Back of the Brawn, the Brain" 


properly rejected claims in an application 
for patent, because none of the references 
cited anticipate the process claims which 
cover the dehydrating as well as the impreg¬ 
nating of wood by treatment with a solu¬ 
tion which contains oil and sugar. 

Although it is old to preserve wood by 
impregnating it with preservatives carried 
in oil, and it is also old to preserve it by 
impregnating it with sugar in aqueous solu¬ 
tion, the applicant had substituted oil for 
water with sugar and in so doing eliminated 
the necessity of drying the wood either be¬ 
fore or after the impregnation process. 
This process involves more than the mere 
Bul)8titution of one preservative for another, 
in view of the fact that the drying process 
or step is eliminated. In the absence of 
any showing by the examiner that the 
result urged by the appellant is old or 
obvious, the claims were considered valid 
and allowable. 


Patent Holder Must Give Notice 
of Alleged Infringement 

'^HE owner of a patented article must 
* give notice of his right therein, either 
to the public by marking his article '‘pa¬ 
tented” or to the particular defendant by 
informing him of its infringement. Unless 
this is done, according to the District 
Court for the Western District of Penn¬ 
sylvania in General Electric Company 
versus George J. Hagan Company, the 
owner of the patent may not obtain an 
accounting for damages and profits, even 
though the infringer had knowledge of the 
patent for several years and had built the 
devices for a time under a license. 


The suit was tried on submission of de¬ 
cree for profits and damages for infringe¬ 
ment of claims 7 to 11 of patent Number 
1310060 to Collins for an electric resistance 
furnace. The court found that the de¬ 
fendant had knowledge of plaintiff's patent 
in 1919. Under an oral license from the 
plaintiff, the defendant built furnaces from 
1919 to 1923, then conducted negotiations 
about a renewal license. It was found that 
at no time did the plaintiff comply with 
the statutory provisions of notice to the 
public by marking, and at no time did the 
plaintiff either verbally or in writing notify 
the defendant that it was infringing the 
patent in suit. It was held, therefore, that 
the plaintiff was not entitled to an acfount- 
ing for profits and damages. 

Section 4900 of the Revised Statutes, 
title 36, section 49, reads: "Patented 
articles marked as such; notice of infringe¬ 
ment.—It shall be the duty of all patentees, 
and their assigns and legal representatives, 
and of all persons making or vending any 
patented article for or under them, to give 
sufficient notice to the public that the same 
is patented; either by fixing thereon the 
word “patented,” together with the day 
and year the patent was granted; or when, 
from the character of the article, this can 
not be done, by fixing to it, or to the pack¬ 
age wherein one or more of them is inclosed, 
a label containing the like notice; and in 
any suit for infringement, by the party fail¬ 
ing so to mark, no damages shall be re¬ 
covered by the plaintiff, except on proof 
that the defendant was duly notified of the 
infringement, and continued, after such 
notice, to make, use, or vend the article so 
patented.” 


Patents Recently Issued 

Classified Advertising 

Advertisements in this sectwn listed under proper classifications, rate 25c word each 
uisertwn; minimum number of words per insertion 24, maximum 60. Payment must 
accompany each insertion. 

Anyone desiring the address of a patentee listed in this section may obtain it by 
addressing Munn & Co., those desiring official copies of patents herein listed, may secure 
them by remitting 15 cents for each one {state patent number to insure receipt of desired 
copy) to Munn & Co.^ 24 West 40th Street, New York City. 


'E'ROM a recent article in the Journal of 
" the Royal Society of Arts (London), we are 
reprinting a tribute in verse to the world’s 
inventors, and all those who design, build, 
and operate machinery. 

“Back of the motors humming. 

Back of the belts that sing, 

Back of the hammers drumming, 

Back of the cranes that swing, 

“There is an eye which scans them, 
Watching through stress and strain, 
There is the Mind which plans them, 
Back of the Brawn, the Brain/' 

—Berton Braley. 


Wood Preservatlve^Proceas Patented 

ALTHOUGH the use of oil and sugar 
in treating wood is not new, patent 
has been awarded to George Elton Rice 
(Number 1732420) for a process of treating 
wood with oil and sugar which involves a 
funddon not present in tbc prior art and 
elindaatea one step from the prior art proc¬ 
esses. This decision of the Board of Ap* 
peels of the Patent Office, ex patU George 
SSton Rice, Md that the examiner Im- 


Pertaining to Aeronautics 


Airplane Wino —The Hurface of which is 
made in a plurality of sections arranged in 
stepped relation affording air passages between 
the sections which, incident to the velocity of the 
plane, creates a maximum vacuum over the en¬ 
tire wing surface. Patent 1746140. Jarrot Bobo. 

Aeroplane Stberinq Mechanism—A com¬ 
bined steering mechanism and joy stick whereby 
an aeroplane may be controlled in flight in the 
usual manner or steered on the ground, and 
manually operable means for locking the wheels 
in landing position. Patent 1747344. Harry S. 
Ben. 

Aeroplane — ^Raving a water tight fuselage, 
and equipped with a parachute and means for 
releasing the forepart of the plane from the 
fuselage so that the latter will be permitted to 
slowly descend ha case of trouble. Patent 
1748811. Charlm C. Warren. 

Pontoon for AmPLANBS—Providing means 
wherebyan airplane maybe used as a hydroplane, 
the pontoons bejliig equipped with retractable 
wheels, which may be drawn for travel on the 
ground surfaoe, thus combining several body 
units in one sssembly. Patent 1747668. Joseph 
G. Yonkese, 

Control Mxcbakzbji for Aircraft—W here¬ 


by a slight movement of the joy stick will enable 
the pilot to handle and control the elevators, 
rudders and ailerons of a large passenger carry¬ 
ing plane as easily as a small scout machine. 
Patent 1747664. Joseph G. Yonkese. 

Empennage Structure for Aircrapt— More 
particularly adapted for large double bodied 
aircraft, wherein means is provided for guiding 
the craft when rising or alighting, the operating 
mechanism being particularly strong, and en¬ 
closed m such manner as to present a smooth 
stream-line box-tail construction. Patent 
1747565. Joseph G. Yonkese. 


Pertaining to Apparel 

Heel Grip —Of resUfent material, shaped to 
the contour of the heel so that in its movement it 
will cause the boot or shoe to move almost as if 
it formed an Integral part of the foot. Patent 
1745726. Chester R. Snow. 


Chemical Processes 


Process op Making Fuel Mixtures— 
Which comprises passing acetylene gas through 
pentane, whereby the acetylene gas will act as a 
vehicle for carrying predetermined quantities 
of the pentane, and so modify the mixture that 
the flame will give off no carbon monoxide. 
Patent 1746172. Paul E. and Prank A. Webb. 





mwM fiffemi minutes in 
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¥%hmtdt» Ifitung the fibers remain immersed 
tor thiO0 bourst draining, and drying the fibers. 
Patent 174fiSi6< Morris Marcus. 


Deaifina 

Dbsion fou a Key Tag—P atent 80436. 
Benjamin C. Da Shiell. 

Design for a Doll Head or SrMii.AR Ar¬ 
ticle —Patent 80481. Adolph Gramlich. 

Design for a Goblet —Patent 80612. George 
Dougherty. 

DF.SIGN for a Toy Soldier— Patent 80631. 
Peter J. Hemmer. 

Design for Dish or Simitar Article —The 
inventor has been granted four patentR for orna¬ 
mental designs of a similar nature. Patents 
80520, 80521, 80522 and 80623. William P. 
Graham. 

Design for a Dress —Patent 80574. Dorothy 
Long. 

Design for a Coaster—P etent 80501. 
Albert S. Valchek. 


Electrical Devices 


Dynamic Radio Rkceivkr and Amplifier— 
A transformer especially adapted for radio, 
providing a simple and efficient receiving cir¬ 
cuit in conjunction with an amplifier which does 
away with the use of u battery and vacuum 
tubes and gives greater amplification. Patent 
1747137. George Wald. 

Electrostatic Loud-Speaker —Wherein a 
soft ductile membrane co-operates with a rigid 
perforated metallic plate, the perforations being 
parabolic so that even with largo amplitude 
vibrations the electrostatic forces upon the 
membrane remain proportional to the applied 
electrical amplitudes. Patent 1747952. Eugen 
Reisz. 

Membrane for Electrostatic Loitd- 
Speaker —A process for manufacturing a metal¬ 
lic coated insulating membrane which includes 
the step of sticking metullie foil coating upon the 
rubber or other insulating membrane by means of 
a vegetable or castor oil. Patent 1748901. Eugen 
Reisz. 


Of Interest to Farmers 


Cultivator Attachment —Having a plu¬ 
rality of rotatable earth working elements which 
may be simultaneously adjusted to various 
angles with respect to the path of travel, par¬ 
ticularly adapted for side hill cultivation. Patent 
1747068. Daniel W. Duellman. 

Cultivator —Having an angularly disposed 
wing at the side, by means of which grass and 
other vegetation may be uprooted from the 
ground in close proximity to the roots of grow¬ 
ing plants, while the row is being cultivated. 
Patent 1747069. George P. Dugger. 

Stock Mitzzlb —Having means whereby the 
size of the central feeding opening may be quickly 
adjusted to permit the animal to bite off more or 
lees grass, according to the height, and thus pre¬ 
vent dangerous bloating. Patent 1748027. 
Chris M. Rasmussen. 


Of General Interest 


Jeweler’.^ Tag —Of bendable material, 
which may be easily connected with an article 
of jewelery, and if desired easily removed for 
uwi on another article, a button structure secur¬ 
ing the tag in folded position. Patent 1742982. 
Charles T. Wittstein. 

Road and Street Construction— In which 
the road base is covered with bituminous rock, 
or r mixture of bituminous rock and clean hard 
stone, forming a levelling course, after which the 
wearing surface is formed of ground bituminus 
rock rolled cold. Patent 1747125. Guy F. 
Murphy. 
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I^TRUOTUifcAL Form for Concrete Work— 
A metal form framing and retaining unit of 
general application and use in the building of 
walls, stairs, columns and the like, wherein the 
form serves as molds within which the concrete 
is poured and held until set. Patent 1747086. 
John H. Sullivan. 

Refrigerating System — Particularly 
adapted for cooling syrup cans in soda fountains, 
(he cooling mechanism taking up a minimum 
space, high pressure in one refrigerant being 
utilized to force the liquid through an additional 
cooling line to other containers. Patent 1746896. 
Franklin B. Hunt. 

Card Holder —Which may be permanently 
fixed to a trunk, box or package, in such a 
manner that a card may be inserted or removed 
at will, a holding means retaining the card 
against accidental displacement. Patent 1747077. 
Irwin M. Ikelheimer. 

Icp^-Cream Holder— Which can be con¬ 
veniently handled without soiling the hands 
from the melting cream, and which will be 
edible constituting in effect an ict^-iTeam sand¬ 
wich having a handle for holding the same. 
Patent 1747112. Warren E. Good. 

Hand Protector —A covering guard par¬ 
ticularly designed as a shield for the hand wheu 
manipulating a spoon in basting meat, or a fork 
or other culinary implement in the presence of 
hot grease or steam. Patent 1747097. Alvah 
D. Young. 

Rack for Piece Goods— Especially designed 
for holding bolts of cloth or goods on shelving 
in tne aisles of stores so that (ho goods may be 
conveniently displayed to prospective customers, 
thereby reducing to a minimum the handling of 
the goods. Patent 1747026. William W. Phillips. 

Collapsible Case —Simulating the com¬ 
monly known suit case, having a plurality of sec¬ 
tions which enable the case to be enlarged or con¬ 
tracted, operating with equal facility at any ad¬ 
justment, the handle being positioned according 
to the weight within the case. Patent 1748024. 
William W Machomer 

Combined Soap Holder and Massaging 
Device —Functioning as a soap cup of sponge 
rubber, having in addition one face with pro¬ 
jections and the other face formed us a receptacle 
for soap with a pair of spaced handles permitting 
a secure grip for massaging. Patent 1748008. 
Harry Barnowitz. 

Curtain and ^hade Guard —In the form of a 
rod and brackets whereby curtains and shades 
may be kept from being soiled by the action of 
rain and dirt, and to tearing action on being 
blown outside of the room. F^atent 1746269. 
Henry W. and Margaret Lupton. 

Vacuum Cleaner Attachment —Whereby 
one of the two hooks, usually attached to the 
handle for holding the electric cord when not 
extended in use, may be swingable, so that the 
cord may be instantly released without unwind¬ 
ing Patent 1746246. Frederick W. Elworthy. 

Tie Wire and Spreader— An elongated 
member having eyelets which may be secured to 
forms for concrete, apd the like, at a number of 
points, thereby strengthening the connections 
between the inside form and the outside form. 
Patent 1746298. Charles M. Ally. 

Plant Protector— For protecting young 
plants against destructive insect and worm life, 
as well as against injurious cold weather or frost, 
designed to hold more moisture in the soil about 
the roots that is usually possible. F^atent 1747967. 
Robert B. BelL 

Expansion Plug for Pipes— Having an ex¬ 
pansion head adapted to effect a closure of the 
pipe, and in which ample clearance, irrespective 
of elbow bends, is provided for the operation 
involved in expanding the head. Patent 
1747988. Patrick Goodman and Beni Leone. 

Fire Hose —Characterized by properties of 
high resistance, reinforced against permanent 
creasing which results in rapid deterioration and 
cracking, and reinforced against wear while be¬ 
ing drawn ovef the gpqund or conveyed wHhin 
the hose wagon. Patint 1747584, P. 

Howard. ' 


Juice EXTfucTOR-t-ftmbodying a tdf 
dividing the fruit and a receptacle in which the 
extracted juice and pulp of oranges, lemons Pr 
limes is collected, and the juice strained frimi 
the pulp before being discharged* Patent 
1747641. Robert C. Morris. 

Vacuum Cijbaner— Including a whseled 
carriage constituting a solid base for electric 
motor and blower, is relatively small and com¬ 
pact, can be conveniently carried from place to 
place or may ))e readily stored within the car¬ 
riage. Patent 1748853. Etta M. Squires. 


Hardware and Tools 


Pivot-Straightening Device —Particularly 
adapted for straightening the balance staff 
pivots and train pivots of watches, a tool with 
which accurate temperatures are assured, and 
which may be manipulated with the thumb and 
fingers without burning the hand. Patent 
1747136. George F. Putnam. 

Can Opener —Comprising a pair of handles, 
a cutter and a can-moving wheel, the cutter 
being riveted at two points will not work loose, 
and the movement of the can-moving wheel 
away from the cutter is limited. Patent 1744578. 
Axel W. Peterson. 

Bed-Rail Connecter—So constructed as to 
render the side bed rails reversible to accommo¬ 
date flat bed springs or coil or box bed springs, 
each being supported at the same level on the 
bed frame. Patent 1746653. Weston. 

Trunk Lock —Comprising threaded means 
adapted to be secured to the trunk body in 
spanning relation to its door opening, for provid¬ 
ing a fluid tight joint between the closure and the 
truck body and effectively lock the closure. 
Patent 1745422. Charles Hinde. 

Vise —A portable tool with means for attach¬ 
ment to a bench, a pair of jaws of the screw ad¬ 
justable type to function as a wrench when de¬ 
tached from its support, thereby being usable 
under varjring conditions. Patent 1748886. 
Abelardo Linares. 

Screw Adjttstable Mechanism —A combina¬ 
tion tool, combining a wrench structure with a 
support for its fixed jaw, and a hanger or jack¬ 
ing element for its movable jaw, to form a jack, 
the parts being separable for storage or ship¬ 
ment. Patent 1748888. Abelardo Linares. 

Intermittent-Grip Device— A rotatable 
element having a ratchet wheel thereon, and a 
detachably mounted handle and co-operating 
pawl element, said member being demountable 
for convenipnee in storage or shipment, and being 
reversible for effecting reverse rotation. Patent 
1748887. Abelardo Linares. 


Heating and Lighting 


Grate —Wherein a maximum natural draught 
will keep the interchangeable grate elements In 
a cool state, the construction being such aa to 
give a maximum life to the grate, and a more 
perfect combustion to the fuel. Patent 1746126. 
Morton K. Moore* 

Apparatus for Making Illuminating and 
Heating Gas —In which compressed air is 
forced through gasoline or oil, whereby a com¬ 
bustible gas is produced and stored in confined 
space,before being conducted to the burners or 
any form of motor power operated by gas. 
Patent 1747094. John Whikehart. 


Machines and Mechanical Devices 


Slip Flask— For molds, wherein the align¬ 
ment and holding o| the cope in proper position 
on the drag receives special attention^ the 
planks of the flask being so clamped and rein¬ 
forced as to pralong their period 6l usefulness. 
Patent 1746146. Adam Diehl. 

SNOWPLOW— Of the type adapted for use with 
tractom, whereby the necessary parts may be 
controlled by the qpera^r from his seat, ^eo- 
tive means being.lor gatherilw as^ 
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OotrOK-FEmiUi MECHANISM—For cotton 
Q|««lieri»biirr extracior9,boU breakers, etc., which 
ia «i^rely automatic, the speed of the feed beinir 
regulated with extreme accuracy by the pres- 
BUie of the cotton in the roll box. Patent 
1746186. Jackson L. Walker. 

Paint Stirring and Mixing Device— Includ¬ 
ing a rotary blade and manipulating crank, 
adapted to be attached to a paint can for 
facilitating the stirring and remixing of the 
liquid and solid ingredients, after they have 
settled in the container. Patent 1747082. 
f^derick Schlageter and Fabian Maletsky. 

Mechanism for Cutting and Facilitating 
THE Removal of Material from Machines— 
A machine for manufacturing noodles, which 
insures the separation and cutting of the noodles 
into uniform quantities, thus obviating tho 
necessity of weighing, means being provided for 
their removal without physical contact, whereby 
sanitation is insured. Patent 1747076. Joseph 
Horowitz. 

Ball-and Socket Joint —Which is simple in 
construction, easy to assemble and cflFectivo in 
operation, and is particularly useful in lubricat¬ 
ing systems In lieu of flexible tubing. Patent 
1746766. Coy C. Goodrich. 

Glahs-Gob Cutter —Adapted to be posi¬ 
tioned near the outflow of glass from a melting 
tank, for cutting the glass gobs, at right or vari¬ 
ous angles by a liquid or gaseous substance, 
without leaving any visable mark. Patent 
1747087. Charles H. Schlalz. 

Surfacing Machine— For finishing the In¬ 
terior of manhole casings, a portable maeliine 
which is rotatably supported on the work, and 
incident to its rotation about the same, auto¬ 
matically feeds a cutting element evenly over the 
entire surface. Patent 1747944. Charles 11. 
Lyne. 

Wave Motor —Which is characterized by its 
responsivene^is to record every impulse of the 
water due to wave motion, roll, weight of water 
and undertow, and to convert such impulses 
into power to perform useful work. Patent 
1746618. Chester E. Shuler. 

Developing Rack—A manually rotatable 
disk support, whereon photographic films may 
be detachably held without contacting with 
each other, and may be passed through the 
developing, washing, fixing, and washing proc¬ 
esses, and eventually dried by centrifugal ac¬ 
tion. Patent 1747980. Irving L. Cook. 

Habnbss-Tape-Sblvagr Motion for Looms 
—A salvage harness so constructed that it may 
be used with the heddles used in connection with 
the usual harness, reducing wear of the parts 
to a minimum, and is readily removable for re¬ 
tying warps. Patent 3748001. Edward P. 
Taft, Payton L. Videtto, and James A. Gaddy. 

Automatic Control for Well-Flowing 
Devices —Wherein no delicate springs or other 
unsubstantial elements are used to urge the 
plunger or valve element to an open position or 
to resist its action in closing, the action being 
governed by the velocity of the liquid column. Is 
therefore positive in operation. The inventor 
has been granted three patents of a simular 
nature. Nos. 1747670, 1747671 and 1747672, 
Aleicander Bosmton. 

Current Motor— Particularly adapted for 
use in bodies of flowing water, such as rivers or 
streams, is capable of being adjusted with re¬ 
spect to the direction of the water, whereby the 
power of the flow may be utilized. Patent 
1745856. William H. Crofton. 

Valve Meoranism—Foi^ air compressors, 
functioning as either an inlet or outlet valve 
means, comprising a cup shaped element having 
an axially disf^osed duct there through and a 
flat annular valve seat surrounding the inner end 
of the duct. Pstent 1746612. Bflmer F. Sesger* 

Oab-Obifioe Meter^Crart Caloulatinq 
Magbinb —By which the preiiBure and differ* 
ential curves of such charts are employed as 
indices for the production of a computation 
the Rimiitltir of fud that has papsed through an 
orMee during anp determined period. Patent 
1740768.^ Johns. McChiughy. 
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Graduated‘Magnetic Control of Brakes 
OR Clutches— ^A brake mechanism having 
meaha for controlling the same, whereby the 
brake may be either gradually or quickly applied 
and held at any degree of application, by com¬ 
bined electromagnetic and fluid operated means. 
Patent 1748778. Frank L. Johnston. 

Margin-Adjusting Device for Writing 
Machines —Adapted for open front paper car¬ 
riage machines, whereby the margin may be set 
and fixed by displacing the carriage as a whole, or 
may be locked on the carriage or left free to 
slide. Patent 1748896. Camillo Olivetti. 

A|»pauatus for Applying Soft-Metal 
Linings to Hard-Metal Tubes— Which 
facilitates the application of soft metal, such as 
lead, to hard metal tub^, the lining operation 
being continuous, and the lining uniform, 
without necessitating subsequent finishing oi)era“ 
tions. Patent 1748851. Warren R. Smith. 

Dish-Washing Machine—B y means of 
which dishes of various sizes, as well as table 
silver, may be washed and rinned thoroughly 
and rapidly, the soiled dishes being continuously 
fed to the machine. Patent 1748530. Aurelio R. 
Torres. 


Musliail Devices 


Piano —Wherein the percussion strokes of the 
hammers are automatically shortened or length¬ 
ened correspondingly with the actuation of the 
soft pedal control, and a greater range of volume 
and tone is obtained, with precision not hereto¬ 
fore possible. Patent 1748777. Bernhard F. 
Laukandt. 


Plumbing and Fittings 

Faucet Fitting— Comprising a pipe divided 
intwiorly into passages, and outlet porta for 
separately conducting hot and cold water to a 
single nozzle, the valve seats are readily acc-essi- 
ble for replacement when necessary. Patent 
1747640. George J. Morris. 


Prime Movers and Their Accessories 


Safety Device for Liquid-Supply Lines— 
Adapted for use in preventing failure of a supply 
of fuel for internal combustion engines, in the 
event of a break or other source of leakage in the 
supply line, particularly adapted for air craft. 
Patent 1746096. Frank E. Tugwell. 

Valve Construction —Which has means for 
receiving the general formation of carbon and 
directing the same so that it will not interfere 
with the valve operation, the contacting portions 
l>eing out of the path of the exhaust gases may be 
lubricated. Patent 1746927. Carl F. Burg- 
mann, 


Railwairs and their Accessories 

Railroad Tib—A tie structure in which both 
sections are identical, whereby any two sections 
may be properly mated, eliminating the number 
of operations required for the production of a 
complete tie, thereby eflTecting economy in 
labor. Patent 1747064. George B. Cox. 

Wheel-Flange Lubricator —Using grease 
in stick form for lubricating the flanges of rail¬ 
way cars, locomotiyee, street cars or other 
vehicles running on rails, whereby the lubricant 
will be constantly applied, and the stick easily 
replenished. Patent 1746028. lister J. Rickard. 

Hinged Top for Box Cars— By means of 
Vrliich the entire top of the car may be opened, 
permitting the use of cranes, Instead of human 
effort, for unloading, resulting in cheaper han¬ 
dling, the construction forms an entirely water¬ 
tight closure. Patent 1747428. Blair B. Camp¬ 
bell. 


Peitiilit^ to Recroation 

Toy—A combat device in the form of two 
boxen or feneen, th# arms of the figures being 
manually operable to deliver or parry blows, 
and to automatloMiy become inoperative when 
the target portion of the body has been struck. 
Patent 1746464. John F. McIntosh. 
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Swimming Appliance —In the form of a 
glove with rubber webbing, or the like between 
the fingers and thumb, as an aid in swimming, 
and to increase the effectiveness of the propelling 
stroke. Patent 1748317. Thomas B. Sykes. 


Pertaining to Vehicles 


Visor for Motor Vehicles —Having a win 
dow and a shutter, and means within reach of the 
driver for regulating the vision area of the win 
dow whereby an unobstructed view of elevated 
traffic signals may be had. Patent 1745197. 
Joseph E. Tirpak. 

Cylinder Grinder —Which may be secured 
to the engine block, and has means for auto¬ 
matically centering the mechanism within 
the cylinder for grinding automobile motor 
cylinders, without removing the motor from the 
chassis. Patent 1745016. John Johnson. 

Brake Equalkino and Operating Mechan¬ 
ism —For vehicles, comprising a plurality of 
brake actuating members and a wedge-shaped 
member contacting therewith, the wedge-shaped 
member having a slight rotative motion and 
means for imparting endwise motion for operat¬ 
ing the brake members. Patent 1744643. 
Nicholas A. Kristmann. 

Method of Making Tires —A built up 
tread portion for pneumatic tires comprising 
a central section of annular fabric rings and al¬ 
ternate annular rubber tread webs, their edges 
forming a wearing surface which will prevent 
lateral slipping. Patent 1744026. Virgil C. 
Anderson. 

Oil-Gauge-Rod Wiper —For use in connec¬ 
tion with cleaning automobile gauge rods, before 
use in testing the amount of oil in a crank case, 
whereby the wiping may be accomplished by a 
single stroke, without the operator handling the 
wiper. Patent 1747100. Alton W. Ashworth. 

Foot Control for Motor Cars —Adjust¬ 
able to a given point in a range of settings for 
the throttle valve of the carburetor, and when 
adjusted may be left at that point so that the 
speed of the car will be substantially held. 
Patent 1747088. Henry J. Ries. 

Bix)W-Ofp Gauob —Adapted to be applied to 
the valve stem of an inflated tire for allowing only 
a predetermined amount of air under pressure 
to, pass the valve stem, having a novel means 
for forming an air-tight connection. Patent 
1746923. Esten B. Beeler. 

Water Gauge for Automobile Radiators 
— Having a supportng plate and a floating 
member with signs indicating the water level, 
the entire formation covering only a part of the 
radiator opening, thereby permitting water to 
be inserted while the gauge is in use. Patent 
1747022. Albrecht zur Nieden. 

Collapsible Wheel Chuck—A block which 
will be strong, yet can be carried in a relatively 
small space, opened and placed in operative posi¬ 
tion under and at the rear of a wheel, to prevent 
any possible movement of the wheel. Patent 
1746415. Joseph A. BurkarU 
Three-Wheel Vrhicijb Chassis— Having 
means for moving the front wheel slightly to one 
side when turning to carry the weight directly 
to the ball bearings removing the strain from the 
chassis and preventing the device from turning 
over. Patent 1747626. Ernest L. Pearson. 

Antio^re Device —Which is applicable to 
automobiles of the closed or open type, and 
when in applied position may be adjusted to 
effectively intercept glare producing lights, yet 
permit an unobstructed vision of the roadway. 
Patent 1746696. William O. Hunter. 

Rumble-Seat Top— Wherein a top and sides 
are provided and so arranged that the top may 
be used alone or in connection with the sides, 
thereby providing a complete encloeure, the 
cover is removably connected. Patent 1746081. 
Julius N. Wiener and Henry Aretsky. 

Bus Seat Switch— A double deck bus, where¬ 
in the operator may act as driver and conductor, 
all passengers being compelled to pass him in en¬ 
tering and leavihg, and a sifnalling device in¬ 
dicating the vacant seats on the upper deck. 
Pstent 1747960. Chsries Weiss. 
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Some of the edvMiilAgrM of the Cord, 
which wo rUirn hcIuhI driving cnn* 
viactngly deiuuiiAtratm, arc: It is the 
(^aBie•t car to handle tiecauMO it ateeni 
ONMirr and turns shorter. It is without 
equal in riding comfort due to the 
high ratio of sprung to unsprung 
weight. The absence of any tendfuicy 
to tip or lean on turns is very notice* 
able. The inherent tpialities of its 
design enable it to travel in a straight 
line lietter than otlier cars. There is 
no inclination to side sway on cobble 
stones and chuck holes. Its scientific 
seating cotnfut t is unobtainable in any 
other cjir. And, you sense when driving 
it, a security found only in the Cord. 


Eights would sweep the market, which predic¬ 
tion has come true, we now predict that with- 
in five years Front Drive^ will be generally 
adopted by the industry — E. L. CORD 
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149 SKP BEARINGS 


are on this, the Largest Airplane in the World 


N o time to think about bearings 
... not when the altimeter regis¬ 
ters ten thousand feet... not when a 
hundred trusting pas¬ 
sengers are dozing in 
their seats behind. 

No time to wish that 
the hearings had been 
purchased upon por- 
formance rather dian 
upon price*, .not when 
the twelve roaring 
mo tors on the wing will 
continue to roar only so 
long as the bearings standiq»*.. 
wheii Ihe twenty-four engine genera¬ 


tors are running on them, and light¬ 
ing dynamo, radio installation and 
fuel pump depend upon them. 


And so in the DO-X, 
Germany’s new giant 
one hundred passenger 
plane, as in practically 
every other well-known 
aircraft unit that was 
ever built, the bearings 
are BKF. Sixty-five 
prominent American 
manufacturers of air¬ 
craft and equipment 
alone use BKP Anti- 
nor Friction Bearings. BKF Industries, 
Inc., 40 East 34th St., New York, N.Y. 


The DO-X 

C^ermany** giant 100 passenger 
plane is poweasd^with 12 fiSCS[F 
equipped Sieutens Jupiter* 
engines. Bearings take 

the propellse thliWsts and are on 
the crankshaftif Farmantype 
reduction geairiSs magnetos* 
lighting dynadaot radio and 
Lena pu m p a tetal of 149* 
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not fishing down the drain 


pipe for a slippery razor blade. 


That s one of many reasons why 


a vast army of men are praising the 


New Gillette Blade. Its square ends 


can^t slip out of soapy fingers; and 


how easily the new blade reaches 


into the tight little corners around 


the mouth, nose and ears! 


There are so many other big 


provements that you won’t appre 


ciate them all until you try this New 


Gillette Shave yourself. Here are 
just a few: no more wiping or drying 
of parts. New blade resists rust. 


Razor pull” is banished forever by 


new reinforced comers of razor cap 


and cut-out corners of blade. 


Sounds almost impossible to give 


you all this remarkable new shaving 


comfort for only one dollar, doesn’t 


it? Yet your dealer has your New 


Gillette Razor set waiting for you 


your choice, in fact, of five styles of 


handsome cases. Additional new 


blades are priced at one dollar for 


ten and fifty cents for five. 


Enjoy this new shaving thrill to 


morrow morning by seeing your 
dealer on your way home tonight. 
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In the copra industry in the Philip¬ 
pine Islands, the primitive meets the 
modern. Prom the hinterland the 
natives bring their harvest of coconuts 
- by means of crude carts of the type 
illustrated by Howard V. Brown on 
our cover—to the modern extraction 
plants where the coconut meat is 
dried, and the resulting copra is 
pressed to remove the valuable coco¬ 
nut oil. The interesting story of this 
industry, which has a bearing on our 
everyday lives through soaps and 
many other familiar products, is told 
in the article starting on page 432. 


419 













OASON D. MUNN 

PACSIOCNT 

LOUIS S.TRCAOWCLL 

VICC'PftCSIOCNT 

UOHN P. DAVIS 

TMLASUACn 

1. SHCLOON TILNEV 

SCCACTAAV 


SciENnnc American 

(KSTASLISHCO S5 VCAItSI 

24 West Street 

<SCICNTiriC AMCSiCAN SUILOINO) 

NEW^foRK 


WAS HIN OTON« S.C. 

CHICAGO 
SAM PAAHCISCO 
LOS AHOCLCS 


TO IBS reaubrs or ths scimrinc ambrioan 


•inee 1645* 


Tb« •ditort of th* Selontific intriean hare boon oorring yon 


For oighty-flTO yoart they hare been earefully colling and 
digesting reports upon the outstanding derelopments and adranees in the 
scientific field, and giving then to you in authoritative fom* You would 
probably be surprised at the responsibility and labor Involved In sorting 
out the legitinate claims made to us from those made by the ultra^isionary* 

You evidently have appreciated this fact, else you would not 
be reading the Scientific Aaeriean* 

This sane care in the selection of editorial content is exer* 
clsed in accepting advertising*. We have refused to publish quite an amount 
of advertising that has been considered mlsrepresentative or questionable 
from one standpoint or another • pages representing considerable revenue - 
siaqply because we do not with you to be imposed upon* 

The advertisements pubLished by the Scientific Aieriean merit 
your attention - look them over to see if I an not correct* and j^ifiiLJHigine 
inquiry of our advertisers I would appreciate It if yon would mention the 
Sbientific American, ----- 

When magasines request this it Is not merely a nntter of satis¬ 
fying curiosity, but means much • probably owre than the average reader stops 
to think *> to all concemedi 

To Business - because it shows the inquiries are received from 
high grade readers; 

To the Uagasine - because therefrom the business man will be 
convinced where to place his advertising; 

To the RBAOBR - because the magasine, with increased revenue, 
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Looking Ahead 
With the Editor 


Meydum Pyramid 

W HETHER he knew it or not, Seneferu, first really 
great historic king of Egypt who died about 2900 
B.c. was a past master of publicity. Fifteen hundred 
years before Christ, the mighty pharaohs used to boast of 
their exploits that ‘'nothing like it has been done since 
Seneferu V Father of Cheops, who built the Great Pyra¬ 
mid, Seneferu was also a great builder, as will be shown 
in a coming article on the excavations at Meydum. 

Sleep 

“TT is abnormal for a healthy sleeper to lie in any 
A one position for a long time,’* is just one of the 
important findings of the sleep posture research con¬ 
ducted by the Mellon Institute to be reviewed at some 
length in these pages soon. A movie camera and elabo¬ 
rate mechanical and electrical devices were used in 
this research which discovered many new facts to re¬ 
place old theories and suppositions concerning sleep. 

Life and Death 

I N structure, the living organism is identical with 
the non-living. What, then, is lost in death? No 
one knows perhaps never will know. A widely known 
man of science, however, has worked out a sound theory 
on the nature of life and death which he has outlined 
in an article which we shall publish soon. In it, he 
includes a readable description of the many experiments 
which were conducted in working out his hypothesis. 

Waves and Particles 

B reak a piece of chalk into two pieces. Break each 
piece again, and then again; continue the process. 
Is there any theoretical limit to our progress? This 
puzzle has been studied by science throughout the 
ages and science still theorizes. It is the question 
of the ultimate nature of matter—the structure of 
the atom. The evidence of experiment, according to 
an article ready for release, has forced a drastic 
revision of the concept of the nature of matter. 

Tool-proof 

C OOK COUNTY JAIL, recently completed in 
Chicago, is said to be the largest and most up-to- 
date prison in this country. A description of it, which 
we will publish soon, will tell of some of its most impor¬ 
tant features including its “telephone pole” arrange¬ 
ment, its mechanical remote control of cell doors, its 
chisel- and saw-proof steel, and its connection with 
the Criminal Court Building, also a distinctive design. 

Every Issue Fully Illustrated 

The welUtnformed man or woman is the one 
who progreaeea. Why not let the Scientific 
American bring to you the latest news of the scien^ 
tijk world in general? The coat ia nominal—only 
four dollars for an entire yearns auhscription. ^ 


Among Our 

Contributors 

Edward S, Evans 

S TOREKEEPER, 
cowpuncher, farmer, 
assistant state librarian, 
real estate agent, and 
law student: Mr. Evans 
tried his hand at all of 
these before achieving 
his present prominent 
position in the business 
world. In addition to 
being president of the Detroit Aircraft 
Corporation, he is president of another 
large company, president and treasurer of 
another, honorary president of the National 
Glider Association, and holds other impor¬ 
tant positions. He achieved international 
prominence in 1927 when he made a record 
dash around the world in 28 days, 11,000 
miles of his route being covered by airplane. 

Paul R. Heyl 

A gain in this issue we have one of the 
L particularly clear and analytical ar¬ 
ticles by Dr. Heyl, w^ho needs no further in¬ 
troduction to our readers. In “Is There An 
Ether?” he review^s a question which has 
puzzled man for ages and, in modern 
times, has caused considerable controversy. 

J. G. Crowther 

ANYONE who knows 
l\. of the world-wide 
prestige of the Man¬ 
chester Guardianf of 
Manchester, England, 
can realize the signifi¬ 
cance of the fact that 
Mr. Crowther is the 
scientific correspondent 
of that newspaper. Mr. 

Crowther’s popular book, “Science for You,” 
published in America by Brentano, was en¬ 
thusiastically praised by an outstanding 
American man of science. He has just pub¬ 
lished a second: “Short Stories of Science.” 

Thomas T. Read 

R. READ’S activities have taken in 
many phases of mining. Several times 
he has been a professor of mining and metal¬ 
lurgy at different institutions and is now 
professor of mining at Columbia University. 
He has been an associate editor of a pub¬ 
lication on mining, chief of the service 
division of a large zinc company, with the 
United States Bureau of Mines in the De¬ 
partment of Educational Information and 
later as Director of Safety Service, and 
has written much on mining and metallurgy. 
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*The bills of a repres¬ 
entative number of 
laree and small typical 
industrial consumers 
were computed at Los 
Angeles rates and prin¬ 
cipal published rates in 
Eastern and Midwest¬ 
ern industrial centers 
and found to average 
46.5% lower in Los 
Angeles. 


Th is Means Lower Production Costs than 


at Your Eastern or 
Mid-Western Factory/ 

T he recommendations of an imposing number 
of nationally famous industrial engineers have 
resulted in the construaion of many Pacific Coast 
factories in the Los Angeles area on the basis of 
savings in production costs. Analysis of the Los 
Angeles cost sheet shows that power here is a po¬ 
tent fiaaor in economical produaion... a worthy 
helpmate to unsurpassed advantages of distribution, 
market concenttatioa, accessibility to Soudt America 


and the Orient, productive climate and labor, and 
low building costs. 

Compare your present power costs with savings 
available in this industrial center. Send detailed spe¬ 
cifications of your progpeaive Pacific Coast plant re¬ 
quirements. An accurate computation of what your 
Los Angeles power costs would be here will be re¬ 
turned to you promptly... compiled by thoroughly 
experienced industrial power experts. Out opening 
statement is a challenge. Write the Business Agent, 
Bureau of Power and Light, 2075outh Broadway, Los 
Angeles, California, for your confidential report. 

BUREAU OF POWER AND LIGHT 

_CITY OF LOS ANGELES 
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Sir Ernest Rutherford 


OIR ERNEST RUTHERFORD was born 
^ and reared a New Zealander; he was pro* 
fessor of physics at McGill University in 
Canada for nine years; and in 1919 he suc¬ 
ceeded Sir J. J. Thomson as Director of the 
Cavendish Physical Laboratory at Cam- 
brid^ in England. His fame is founded 
mainly on his basic researches in radioac¬ 
tivity; the new student of that domain of 
physics may scarce turn a page without en¬ 
countering his name, linked in many cases 
with those of Soddy, C. T. R. Wilson, and 
others who about two decades ago were 


pioneering in work which has since been seen 
to be of the utmost significance in physics. 
His is the discovery, for example, of the 
alpha rays or alpha particles. Honors too 
numerous to mention have been heaped upon 
him-“degrees from European and American 
universities, and coveted medals, including 
the Franklin Medal of the Franklin Institute 
in Philadelphia. At present he is Pres¬ 
ident of the Royal Society (properly The 
Royal Society of London for the Improve¬ 
ment of Natural Knowledge), the highest 
honor at the disposal of British science. 
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Great Britain's Foremost Physical Laboratory ’ 


I N the April number, on this page, we pre¬ 
sented a photograph of Ryerson Laboratory 
at the University of Chicago, which waa there 
characterized as “America’s foremost physical 
laboratory.” Now is shown a picture of a part of 
Cambridge University in England, including the 
famous Cavendish Laboratory of Physics 
(marked “CL” on the picture) which men of 
science regard as Great Britain’s foremost 
physical laboratory. 

Cambridge University as a whole is British 
headquarters for science, and has been so for 
centuries. It was here that Newton, profound- 
est intellect of the ages, performed his classic 
experiments on light and gravitation; and that 
Darwin, whose concepts of general evolution 
have had stronger impact on thought than those 
of any modern human being, obtained his educa¬ 
tion. Jeffreys the geophysicist, and Eddington 
the widely know astrophysicist, are Cambridge 
professors. 

Cavendish Laboratory of Physics was or¬ 


ganized by the great physicist Clerk Maxwell. 

Just as, in Chicago, the Ryerson Labora¬ 
tory’s achievements have mainly been derived 
from Michelson’s inspired leadership, so those 
made at Cavendish Laboratory have been 
the resultant largely of the personality of its 
former director and leading spirit. Sir J, J. 
Thomson, discoverer of the electron. Among 
Thomson’s students now risen to eminence in 
physics are Sir Ernest Rutherford, the present 
Director of the Laboratory, Sir William Bragg, 
Charles G. Barkla, C>T. R. Wilson, P. W. Aston, 
and 0. W. Richardson. “This,” as Professor 
Arthur H. Compton, of Ryerson Laboratory, 
puts it, “is the largest group of Nobel Prize 
men that can be boasted by any laboratory. 
Under Sir Ernest Rutherford it continues to 
carry on with increasing vigor the work which 
Thomson started. To this laboratory can go the 
credit for having established the existence of 
both the electron and the proton, largely through 
the work of J. J. Thomson and Rutherford.” 
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LOCOMOTIVE PARTS OF OTRONG ALUMINUM ALLOYS 


Aluminum alloya are now Mnc uaed on some railroads In place <tf 
steel for croas>&ead assemblies, valve motion parts, main rods, and 


aide rods. Aluminum is used to improve the general balance, to 
increase the boiler power, and to obtain the required durability 


Aluminum and Its *Hard-Boiled’ Alloys 

How a Chemical Curiosity Became a 225 , 000 , 000 -Pound 

Industry in Forty-Three Years 

By ALBERT A. HOPKINS 


I NVENTIONS are not all made in 
woodsheda, although it seems 
rather a logical place for a shop. 
Given a shop and an inquisitive 
mind, who knows what may happen? 
There is, however, one woodshed which 
Mr. Ford will never have for his Dear¬ 
born collection, although he uses 
large quantities of the product that 
was born there. Unfortunately, this 
particular woodshed in Oberlin, Ohio, 
will also never be marked by a tablet, 
as it has been removed, but there is 
one on the house which adjoined it 
that reads; ‘‘In This House Charles 
Martin Hail Discovered the Elec¬ 
trolytic Proeeaa of Making Aluminum, 
February 28,1886, the Year Following 
his Graduation from Oberlin College, 
Thus Making Available for Industry a 
Metal Lonfe Known but 
Little Used.'' The tablet 
tersely describes the in¬ 
vention of a process 
vitally necessary for the 
commercial production of one of our 
most ulteful metals, particularly when 
alloyed 

A LtUldINUM was separated from 
, itt chloride in 1826 by Oersted. 
Wdhtoi^ continued the Danish scien¬ 
tist's mcperiments but it remained for 
the French chemist, St. Claire Deville, 
to ptoduce the first aluminum com- 
mordally. This was approximately 
Rafter Oeisted^sdii^ In 
' 19sj^0 me^ wali worth 645 dotlsrs 
a pound but in five years the price had 
, dropped to 27 dotls^ a pound. Thirty 
yearn later an Oberlin College student 
was destined to shake the pietallurgical 
world with an epoch-making discovery 
and in a short time thereafter alumi* 
hum scdd tor two dollars a pound In 


1000-pound lots, a remarkable decrease. 

Professor Jewett, of Oberlin College, 
was lecturing one day and said that 
if anyone should invent a process by 
which aluminum could be made on a 
commercial scale that he would not 
only be a benefactor to the world but 
would amass a fortune as well. Charles 
Hall turned to a classmate and said, 
‘T'm going for that metal." Six 
months later he came into Professor 
Jewett's office and said: "Professor, 
I've got it!" In his hand were little 
globules of aluminum. Inventor at 
the age of 23, this young man had 
carved his way to fame and fortune. 



26 1/2 FOUNDS 

This Is not « IssthsT wsifht, but is csr- 
tsiuly light, wclghiag 3 1/3 pouads a loot 


A month or two later a French chemist, 
Heroult, of the same age, made the 
same discovery independently. On 
the occasion of the award of the 
"Perkin Medal" to Hall in 1911, 
Heroult crossed the Atlantic to con¬ 
gratulate him. 

A COMMERCIAL plant was estab¬ 
lished in Pittsburgh in 1888 by a 
company called the Pittsburgh Re¬ 
duction Company, which was the fore¬ 
runner of the Aluminum Company of 
America. The first week's production 
was 100 pounds and it was kept in a 
safe, as aluminum was still a more or 
less semi-precious metal. But nobody 
wanted the product, so the company 
had to go out and make a market. They 
succeeded so well that the production 
of aluminum in the United States in 
1928 as given by the American Metal 
Market was 198,414,000 pounds. In 
1929 the production showed an in¬ 
crease but definite figures are not yet 
available. The average price of vir¬ 
gin aluminum has fallen to 24.3 
cents per pound, a far cry from 
something that had to be kept 
in a safe and which nobody want^. 

It must not be supposed that Hall's 
invention did not thrive uncontested. 
The Cowles Electric Smelting and Re¬ 
fining Company, of Lockport, New 
York, reduced aluminum oxide with 
carbon in electric furnaces but only a 
copper-aluminum alloy was produced; 
it was a high-temperature reaction, and 
not electrolytic. The late Judge Taft 
who was destined to be President and 
Chief Justice of the Supreme Court, 
rendered a decision in the United States 
Circuit Court of Northern Ohio in 
which he said: "Hall was a pioneer, and 
is entitled to the advantages which that 
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ALUMINUM IN BUILDING 

The pyramidal roof of the St. Louis, Missouri, Civil 
Court House was all fabricated from aluminum 


fact ^ives him in the patent law/' Other 
litigation followed, but finally all ob¬ 
structions were swept away. With the 
cheap water power at Niagara and else¬ 
where we are able to obtain vast quan¬ 
tities of aluminum, which is gradually 
entering more and more into our daily 
life. It is used in our automobiles, 
airplanes, buildings, locomotives, and 
kitchens. It is used so much in every¬ 
thing to do with locomotion that it is 
interesting to note that its use in 
bicycles really brought aluminum into 
prominence. The war helped the 
aluminum industry; the light weight 
aluminum alloys dictated their use in 
aeronautical parts and today alumi¬ 
num propellers, forged under huge 
air hammers, are standard on many 
of the finer planes. The dirigible de¬ 
pends largely upon aluminum alloys 
and aluminum sheet has even been 
used in place of a fabric as an outer 
shell for the ship. 

Because of the fact that manufac¬ 
turers did not have uses for the new 
metal when it was first made com¬ 


mercially available; the Alumi¬ 
num Company of America was 
really forced into designing and 
making all kinds of things such 
as boMe caps and seals, foil, 
and so forth, as well as plates, 
sheets, bars, castings, forgings 
and articles fabricated from 
them. The writer well remem¬ 
bers as a boy seeing the Cowles 
electric furnaces in “Lower 
Town” in Lockport, New York. 
These were under open sheds 
and it was a puny affair com¬ 
pared with the immense “pot 
room” at Niagara Falls, where 
the ingots are now produced. 

The aluminum comes to the 
mills and shops in the form of 
“pigs” or ingots which weigh 
about 50 pounds. While large 
quantities of aluminum are 
used without alloying for con¬ 
sumption in foil, bottle caps, 
kitchen utensils, and hundreds 
of other uses, much of the 
aluminum of commerce is con¬ 
sumed in the form of alloys. The 
aluminum and the alloying metal, 
copper for example, are melted 
under the most precise pyrometric 
control, and cast into ingots weigh¬ 
ing between one and 30 pounds. 

The alloys thus made are subse¬ 
quently remelted and cast into 
rolling ingots or castings. 

I N the case of sheet, tubing, 
and forgings, the ingots gen¬ 
erally weigh between 50 and 300 
pounds, but for structural shapes 
these ingots may weigh upward to 
3000 pounds. 

Aluminum and its alloys are 
cast in a number of ways—by 
gravity in sand molds; by gravity 
in accurately made fixed molds 
(permanent mold process) and by 
die casting under great pressure. 

The alloys can be forged under a 
steam or air hammer just as are 
iron and steel; airplane propellers 
are so forged. Remarkable effects 
are produced by heat-treating alu¬ 


minum alloys. The end is tb secure the 
best possible distribution of the i^lloy- 
ing element and then to fix it. The heat 
treatment is conducted in electrical 
furnaces and steam pressure tanks. 
Aging of alloys, both natural and 
artificial, also enters the case, but here 
we are treading on a metallurgical 
morass so we had better retreat while 
there is time. Alloys have been devel¬ 
oped which can be forged from one 
piece without reheating. Strong alloys 
are also made proof against corrosion. 
Pure, comparatively weak, aluminum 
is used as a protective coating over 
strong aluminum alloys. Indeed, the 
results obtained by heat treatment are 
so peculiar that it is sometimes called 
“voodoo” treatment by the scornful. 
The more you see of the processes of 
manufacture, the more respect you 
have for the magnificent laboratories 
which control it all. 

Strong aluminum alloys have been 
developed to supply engineering ma¬ 
terials, having mechanical properties 
comparable with those of steel, and, 




FOR ACETIC ACID 

An all-aluminum tank of riveted constnietion it uaed for Soetfe 
acid, which does not affect aluminum. Capacity is ^,000 pounds 



ALUMINUM TRUCK BODY 


Every pound of weight that can be saved in the construetton of 
the body of a heayy>4uty truck is a pound added to the pay Ipad 
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ALUMINUM TUBES BY CUPPING 

An aluminum sheet is drawn on a cupping press into the form of a 
tube. Tubes thus produced may be further reduced by drawing 



DRAWING TUBES 


Round and square aluminum tubing has many uses. Tubes are 
also produced from the billet by means of an extrusion process 


at the same time, retaining the well- 
known characteristic properties of the 
parent metal. Briefly summarized, 
these include low specific gravity, good 
resistance to corrosion, high thermal 
and electrical conductivities, and pleas¬ 
ing appearance. Pure aluminum has a 
tensile strength only about one sixth 
that of mild steel but “17ST*' has a 
tensile strength of 55,000 to 63,000 
pounds per square inch and a yield 
point of 30,000 to 40,000 pounds per 
square inch, fully comparable with low- 
carbon nickel and carbon steels. 

These aluminum alloys are of rather 
recent development, but they have 
found immediate application in the 
aircraft and automotive industries, 
and their use has rapidly spread to 
other fields. From the truck and the 
bus, where the light alloys have already 
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ALUMINIIM HELPED 
>,000 pounOi Sf 

wm uMd la ^ Roppers Bulldtog 


proved their worth, it is only a step to 
the electric and steam railway car, and 
this step has already been taken. Here 
the strong aluminum alloys have re¬ 
placed steel. Such a substitution is not 
possible on the basis of first cost alone, 
even when it is considered that the low 
specific gravity of these alloys results 
in a very much lower metal require¬ 
ment for any given part. 


W HEN, however, the saving in 
power during the life of the 
assembly is considered, and also the 
lower maintenance cost resulting from 
the decreased inertia and vibrational 
stresses, as well as the increased re¬ 
sistance to corrosion, the advantage 
of the aluminum alloys becomes 
apparent. When, however, the strong 
aluminum alloys are substituted for 
other non^errous alloys, there is 
frequently an actual saving in metal 
cost. 

Almost at the birth of the auto¬ 
mobile industry aluminum was 
recognized as an important material 
of construction and the automobile 
manufacturer is aluminum's larg¬ 
est customer. “ Aluminum is ideal 
for truck bodies in that it increases 
the pay-load or decreases the dead 
weight of the truck. Fuel con¬ 
sumption and wear and tear on the 
chassis are lessened. Even if 
an aluminum body costs 600 dollars 
more, the revenue is increased some 
800 dollars a year and the scrapped 
body can sold for around 800 
dollars, t^lley cars with alum- 
tnuln bodiep are giving excellent 
service and show the way to in¬ 
creased eeanomies. The Navy’s 
mstsl-dad dirigible not 

only has ^ aluminum framework 
but is WOlosqd in alumimun sheet¬ 
ing. The rm of aluminum in air¬ 
planes is almost an old story now. 
Aluminum is ideal for many parts of 
the radial motors and forged alumi¬ 



ALUMINUM CHURCH SPIRE 
Two hundred and twenty castingB were 
used in the spire in this new church 


num propellers are largely used. Out¬ 
board marine motors afford a fine field 
for the use of aluminum. In washing 
machines, vacuum cleaners, and other 
household appliances aluminum enters 
the house as well as via the kitchen. 
Seals for bottles are made at New 
Kensington, Pennsylvania, by the 
hundreds of millions and are used on 
product podred in various places all 
over ^e globe. Aluminum foil is 
largely used in place of tin foil and 
can be obtdned in all the colors of the 
rainbow. iUuminum tanks make good 
oil storage containers and aluminum 
tank cars carry acetic acid safely. 
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AIRCRAFT TANKS 


Here we have finished and semi-finished jrasoline tanks for aircraft. Lightness is essential in 
such parts, and for this reason they are fabricated from aluminum sheet. Note the baffles 


Aluminum furniture has come into its 
own. An average aluminum chair 
weighs only about seven pounds. 

Aluminum is very successful in the 
building field. Over 900 aluminum 
spandrels were used in the Koppers 
Building in Pittsburgh, while in the 
new Chrysler Building in New York 
the spandrels, copings, and sills are of 
aluminum. Aluminum shingles and 
cast aluminum ornaments and crestings 
are being largely adopted. 

Shingles made of aluminum have 
many points of excellence due to the 
inherent properties* and qualities of 
the metal itself. They are wind, water, 
and weather tight. They are unbreak¬ 
able and non-inflammable. They are 
frost proof; they cannot crack nor 
leak, because they are flexible. They 
are, of course, non-rusting and are 
light in weight, thus relieving the roof 
framing timbers of excess weight. 
These shingles are laid from the top 
downwards, so no scaffolding is laid 
over them and they are not injured 
by being walked on. Sheets of alum¬ 
inum have been exposed to the ravages 
of the elements for over 25 years and 
at the end of that time they show no 
appreciable deterioration. This is 
worthy of note, when considering 


various shingle materials for building. 

One of the most striking uses of 
aluminum for architectural purposes 
will be found in a church in Pittsburg 
in the downtown section, surrounded 
by lofty office buildings. This church 
is the German Evangelical Protestant 
Church which is built in a modification 



LOOKING FOR DEFECTS 

X-raying a crankcase. Heat treatment 
and forgings neceseitate such Inspection 


of the French GotWe ftyle. The spire 
is made up of iSiuMittuiii castings. 
There are 221 castings use^ in this 
striking edifice wlilch towers 269 feet 
above the level of the street. The 
spire is octagonal and is 80 feet in 
height. It rests on a concrete base 179 
feet above the street. The crosses on 
both sides are also made of aluminum 
and are illuminated at night. The 
extreme tip of the spire is a single cast¬ 
ing weighing 201 pounds. This spire 
will never have to be painted and it 
stands out brightly under Pittsburgh's 
rather trying climate. Aluminum also 
caps the Washington monument. The 
capstone weighs 3800 pounds and is 
finished off by a small pyramid of 
aluminum 5.6 inches at its base and 8.9 
inches high. It weighed 100 ounces, 
being the '‘largest piece of this metal 
ever cast in any country." This was 
in 1884; recently a 8800-pound base for 
a Diesel engine was cast. 

Aluminum paint is used in many 
industries. The pigment base is 
"-albron," which is made by stamping 
pure aluminum into small, flat, and 
very thin flakeSf which, when mixed 
with a suitable oil or varnish vehicle 
form aluminum paint. These tiny 
flat flakes overlap one another when 
applied. They arrange themselves 
layer on layer much like falling leaves. 
Thus there is formed a metallic sheath 
that can be readily washed. One coat 
will completely hide a black surface. 

O NE more example of the applica¬ 
tion of strong aluminum alloys, 
in this case to locomotives, and we are 
through. It has been found advan¬ 
tageous to provide reciprocating parts 
of aluminum alloy. Any weight sav¬ 
ing in the reciprocating or rotating 
parts can be put into boiler capacity 
without increasing the weight on the 
drivers.’ The saving in rail hammer is 
very great. 

So here we must take leave of this 
very light and versatile metal and its 
useful "hard-boiled" alloys, to mill out 
new uses in our machine world. 



BOTTLE SEALS 


Girls place tin disks in the aluminum capsules as they pass by on 
a conveyor. A cork liner is dropped in and a groove secures it ' 



ALUMINUM CHAIRS 


Here is a director’s room entirely equipped with aluminum chairs. 
Having no' dowels they are espeeiairy valuable for dining cars 
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OUR POrN% OF VIEW 


The Rtthte of the Governed 

ROBABLY no one Will dispute the 
affirmation that the Constitution 
of the United States was promulgated 
with the inherent idea that» insofar as 
it is possible, the people shall have a 
direct voice in their own government. 

As the years have passed, the practi¬ 
cal operation of law-making and law 
enforcement has been more and more 
delegated to representatives, which 
though a proper procedure in itself, has 
resulted, in many cases, in the evolu¬ 
tion of a situation where representa¬ 
tives do not always represent the 
opinions and beliefs of their con¬ 
stituents. This is evident in the agita¬ 
tions for the “referendum and recall''; 
by the pressure of public opinion 
which forced the passage of the XVII 
Amendment, the election of United 
States Senators by direct popular 
vote; by direct primary nomination in 
certain states, and so forth. 

Even these reversions to older tra¬ 
dition of self-government have not 
entirely ameliorated the conditions, for 
we still find some of our representatives 
being governed by the opinions of a 
close coterie who are accessible and 
whose influence has weight with them, 
or by a part of their constituency who 
are most vociferous. It is true that 
when the situation becomes flagrant, 
the people will correct it by the removal 
of such misrepresentation, but in the 
ordinary run of events a representative 
can continue to misrepresent the 
majority of his constituents for long 
period before retaliating wrath can be 
organized to overthrow and punish by 
elimination. 

If popular vote can make, it surely 
has the same right to unmake. The 
aphorism that because a law is on the 
statute books it must remain and be 
enfor^ regardless of popular will, is as 
fallacious as that a man should con¬ 
tinue to do something injurious to him- 
seU simply because it is a custom or a 
fad. 

Criticism appears in some quarters 
of the nation-wide poll on the prohibi¬ 
tion amendment now being ti^en by 
tile Literary Digeet. Yet, fundamen- 

S lly, what is censurable in any honest 
oH to learn what the pubUc really 
wantii? Without a doubt this effort is 
an honest one, and to our mind it is 
n^resentative, althot^h as to^ the 
latter there is a bams m argument. 

\ Hi the XVIII Amendment was put 
th^mugh as a war-time measure, at a 
t^e when we were ready to agree to 
•sashing that might help us to vietory, 
we now wish to reconsider that 
Action in til# Uidit of 


prosperity, who pan gainsay us such a 
right? 

It*s Not the Cost 

C riticisms of the increased rates 
for American naturalization pa¬ 
pers seem partly justified by statistics. 
For the July-December, 1929, period 


Unregetierate Criminals 

I N a letter to The New York 
TimeSt Ranulph Kingsley, of 
New York, declares that we have 
become too good-natured and 
easy-going in our dealings with 
criminals. He believes that ^ 
**£ven if we have to pock-mark 
the state with prisons, we should 
put every confirmed criminal in 
one and keep him there.*' Mr. 
Kingsley states that since hold- 
injg up the United States mail 
with gunplay was made punish¬ 
able by life imprisonment some 
years ago, that jjlndcof crime has 
noticeably decreased. He would 
have the states adopt laws as 
stringent as titis federal law; 
and. further, hA believes it in¬ 
advisable to take pistols away 
from honest People yet very 
necessary to teach the criminal 
that when he goes out at night 
with a pistoL **he goes to his 
own switt and inevitable impris¬ 
onment for life.*’ 

We heartily agree with Mr. 
Kingsley. Under the present lax 
system, too many politicians are 
working hand-in-glove with the 
underworld, too many murderers 
are brought in simply for ques¬ 
tioning and then are let go with 
a smirk on their faces, too many 
foreign-bom are conducting rack¬ 
ets that terrorize honest citizens. 

It is all very well to philoso- 
hize about the exploitation of 
uman beings that leads them to 
become criminals, to prattle of 
reforming them, to pity them for 
their supposed lack of advan¬ 
tages, but that is not enough. All 
this is the fault of the system; 
therefore the system should be 
changed. Many years will elapse, 
however, before we have made a 
start in this direction and, in 
the meantime, confirmed crim¬ 
inals, with fmnds warped irre¬ 
parably, continue their depreda¬ 
tions on society. What we need 
right now is a Mussolini to 
round up our **Msfis” and a few 
jurors who tre not too chicken- 
hearted to send the criminal up 
long enough to pay fully for his 
crime. 


a$ compared with the same period of 
1928, mmhitit of first-paper ap- 
plicationa fell from 114,469 to 79,846, 
and second-paper applications fell from 
106,028 to 66,887, Under the old rates, 
first papers cost one dollar and second 


papers four dollars; under the new, 
five and ten dollars respectively. 

The drop in the number of applica¬ 
tions has been laid to the increased 
cost, and the principal criticism of this 
increase seems to be that the tendency 
will be “to perpetuate an alien group." 
It is contend^ that the alien most 
often belongs to the-low-income class 
and finds it exceedingly difficult to 
spare the money for naturalization 
papers while maintaining himself and 
his family, building a home, and edu¬ 
cating his children. To some extent, 
then, the criticisms are justified, 
but— 

The alien, as a rule, comes to this 
country because of his intolerable 
poverty in some other. If he belongs 
to this class, citizenship should be 
cheap at any price. There are some, of 
course, for whom the expenditure of 
the few extra dollars would work a 
hardship but the amount is so small 
even under the new rates that they 
can and will manage somehow if they 
seriously desire to share the benefits 
and prestige of American citizenship. 
As for those who can afford the price and 
will not because of indifference or lack 
of appreciation of what it means to 
them, and those who cannot because 
their earning power is too low, we do 
not want them. They are not the 
stuff of which good American citizens 
are made. 

Questionable Success in London 

THREE-POWER Pact has been 
agreed upon by Great Britain, 
Japan, and the United States. For the 
present the differences between France 
and Italy have proved irreconciliable; 
but it is the intention of Great Britain, 
France, and Italy to continue negotia¬ 
tions in the hope of developing a 
formula that will enable the two 
Mediterranean powers to join the 
pact. We have a direct interest in the 
solution of the problem between Italy 
and France, because it may affect the 
number of cruisers considered neces¬ 
sary by Great Britain. 

If the tentative agreement is carried 
out, the fleets of Great Britain, Japan, 
and the United States would be as 
follows: 



United 

States 

Great 

Britain 

Japan 

Capital Ships 

16. 

16 

9 

Cruisers (tons) 

323,500 

339.600 

208,900 

8"' Cruisers 

18 

16 

12 

6'* Cruisers 

13 or 20 

34 or 36 

12 or IS 

Destroyers (tons) 

150,000 

150,000 

105,000 

Submarines (tons) 

62,000 

52,000 

52,000 


{Please turn to page 485) 
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Super Magnetic Fields 

Some Remarkable Experiments in England—^^The Most Interesting 
in the World*^—Promise New Revelations in Physics 


T he behavior of the compass 
needle is described by saying 
that a magnetic field of force 
exists on the earth’s surface. 
The magnetic force turns the needle to 
the north. Clearly this field of force 
must have a definite strength at any 
particular place; it must be at least 
strong enough to deflect the compass 
needle. The strength of the earth’s 
magnetic field is in fact about one half 
of the unit used for measuring such 
flelds, that is, half a gauss. It is 
known that the sun has a surface field 
of about 50 gausses, and in sun-spots 
the field may rise to 5000 gausses. 
Very strong electro-magnets can gener¬ 
ate fields of upwards of 100,000 gausses, 
though 30,000 or 40,000 is about their 
usual manageable limit. 

One wonders what will happen in 
more intense magnetic fields. Super¬ 
ficially, it looks quite easy to discover. 
You take a bar of iron and wind copper 
wire around it. You run current 
through the wire. This produces a 
magnetic field within the coil and in 
the iron. The iron concentrates the 
field around its ends, called the pole- 
pieces. Put more current through the 
coil, and the field in the interior be¬ 
comes stronger. 

But this phenomenon occurs only up 
to a certain point. Iron has only a 
limited appetite for magnetic fields; 
it can not absorb them beyond a cer¬ 
tain strength. So very strong fields 
must be made without the assistance 
of concentrating iron poles. This 
means that still higher currents must 
be put through the coil, since the iron 
will not be there to assist in the con¬ 
centration. 

B ut copper wires heat when cur¬ 
rents are passed through them. 
When the currents are above a certain 
volume, the wire is heated above its 
melting point. Thus, seemingly, there 
is a limit beyond which the field inside 
a copper wire coil can not be raised- - 
the limit determined by the melting 
point of the coil. 

Dr. Kapitza, working at the Caven¬ 
dish. Laboratory at Cambridge Uni¬ 
versity, has shown how this limitation 
can be evaded. Suppose an enormous 
current is sent through the coil, but 
only for a tiny fraction of a second. 
Even the most powerful current takes 
some time to heat up the wire. May 
it not be possible, to get the enormous 
curre nt through the coil and cut it off 

*Sce “Among Our Contributor.," page 421. 


By J. G. CROWTHER* 

again before it has had time to melt 
the copper wire? This is Dr. Kapitza's 
method. He sends the current through 
the coil for not more than 1 /100th of 
a second. 

Although this sounds simple, the 
execution of the method bristles with 
difficulties. Obviously, everything has 
to be done in less than 1 /100th of a 
second. Even after the apparatus 
itself is successfully designed, all the 
experiments have to be carried out and 
pieaaurements made within periods of 



AN EXPLODED COIL 


The magnetic field, 600,000 times as strong 
as the earth's, is produced at the center 

1 /100th of a second. The fields exist 
for a period of 1/100th of a second. 
If their duration has to be accurately 
defined, they must be started and 
stopped almost instantaneously. Dr. 
Kapitza’s switch for making and 
breaking the circuit can operate in 
1 /10,000th of a second. 

The powerful currents are obtained 
by short-circuiting a dynamo. The 
machine Dr. Kapitza uses is of a spe¬ 
cial design. It is wound so that the 
current alternates its direction during 
a revolution, that is, it has a single 
phase winding. At the beginning of a 
revolution ihe current is zero. It 
rises to a maximum at the quarter 
revolution and then declines to zero 
again at the half revolution. The cur¬ 
rent then changes its direction, rising 
to a maximum in the new direction at 
the three quarter revolution, and de¬ 
clining to zero again at the full turn. 
With such a machine, the current will 
be zero at the beginning, the middle 
and the end of a revolution. The vol¬ 
ume of the current at the maxima will 
depend on the size of the machine. In 
Dr, Kapitza’s machine the maxima 
are about 30,000 amperes. By spe¬ 
cial winding the maxima can be re¬ 
duced but spread out a little. In this 
way, he obtains a steady 30,000 am¬ 
peres for 1/100th of a second, instead 
of, say, 72,000 amperes for a far 
shorter fraction of a second. 


We now come to one of the many 
highly ingenious features of this ma¬ 
chine. Dr. Kapitza has his source of 
30,000-ampere current; how ican he 
tap it? 

We all know that when a current is 
broken, sparks occur; for instance, 
when a street car trolley jumps off the 
wire. Will we not get a tremendous 
spark if we try to break a current of 
30,000 amperes? And will not a big 
spark at each end of the 1 /100th of a 
second period rather blur the definition 
of the interval? We can avoid all that, 
says Dr. Kapitza, by seeing that the 
current is tapped from the machine 
when it is at one of its zeros. 

So the coil for producing the mag¬ 
netic field is switched on to the dynamo 
in 1 /10,000th of a second when it is 
producing zero current. As there are 
limits to mechanical accuracy, the cur¬ 
rent may not be quite zero, but per¬ 
haps a mere 3000 amperes. So the 
switch must be capable anyway of 
breaking a current of a few thousand 
amperes in 1/10,000th of a second. 
That is why it has to be so large and 
complicated. Dr. Kapitza considers 
that the switch was the hardest to de¬ 
sign of all the parts of his apparatus. 

T he coil has now been switched 
into the current when the current 
was comparatively feeble. In a small 
fraction of a second it rises to 80,000 
amperes and remains at that strength 
for the next 100th of a second. All 
the experimenting has to be done in 
this short interval. 

For the small fraction of a second 
when it is short-circuited, the dynamo 
develops about 60,000 horsepower, 
and the energy discharged into the coil 
is about equal to that discharged when 
a field gun is fired. 

The machine was made to Dr. 
Kapitza’s design, in consultation with 
Pzpfessor Mites Walker, of the College 
of Technology at Manchester, by 
Metropolitan Vickers at Old Trafford, 
in England. 

The magnetic coil for producing the 
magnetic field consists of layers of 
square copper wire, or copper-cadmium 
alloy. When a current is sent through 
the wire the opposite sides of the coil 
repel each other. If the current is 
small the repulsion is not great but if 
the current is large the force on the 
coil tending to make it expand can 
amount to several tons per square inch 
of copper. 

In his earlier designs, Dr. Kapitza 
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found tbftt the metal of the coil spread 
like putty under these repulsive forces. 
But it is possible to desi^ the coil so 
that t^ese forces cancel out, except 
directly outward. So this was done, 
and ik strong steel strap was clamped 
around the coil to bear the resultant 
outward thrust. By using copper- 
cadmium alloy, the coil itself can be 
paade four times as strong as when 
Oi^per is used, and yet retain 90 per- 
c^t of the conductivity of copper. 

Then a worse snag arose. The re¬ 
pulsive forces tending to make the coil 
eapand made the coil unwind itself a 
little. Its ends were tom away from 
thdr terminals. Coil after coil burst in 
thfa way, and the experimenter had 
the unnerving experience of seeing his 
experiments failing after all the labor 
and expense on the dynamo and other 
apparatus. 

After some months of disappoint¬ 
ment, the experimenter devised a solu¬ 
tion of the bursting coil trouble, and it 
was possible to proceed with these 
epic experiments. He designed coils 
which “breathed,*' that is, expanded 
automatically. The central ^dnding 
in the coil was made out of a piece of 
copper-cadmium tubing with a helical 
saw cut. A ring was made to slide 
around this tube, and then the end of 
the wire was brazed to the ring. 
When the coil expanded, the wire just 
slid the ring around the tube. After 
being used once, the coil settled into a 
permanent position cramped against 
the outer steel strap and the trouble 
was overcome. 

Another difficulty was caused by 
earthquakes. When a dynamo about 
to produce 50,000 horsepower is short 
circuited, it suffers a severe shock 
which it communicates to its founda¬ 
tions. A small earthquake travels 
through the laboratory at the rate of 
about two miles a second. Measuring 
apparatus, spectrographs, and so on, 
are thrown out of adjustment. Now 
these magnetic field experiments last 
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one 1/100th erf a second. So, if the 
coil is placed some distance away from 
the dynamo, the whole experiment 
will be over before the earthquake 
shock has bad time to reach the 
measuring instruments, and so Dr. 
Kapitza has arranged it. All the pho¬ 
tographs and observations are taken 
before the shock arrives, even though 
it is traveling at two miles a second. 

The unleashing of energy at the rate 
of 50,000 horsepower for a fraction of a 
second, has been calculated to produce 
an exceedingly high momentary tem¬ 
perature inside the coil, possibly the 
highest temperature the earth has 
known since it condensed out of solar 
material. This calculation, and Pro¬ 
fessor Rutherford's disintegration of 
atoms at Cambridge, prompted Pro¬ 
fessor Eddington to remark humor¬ 
ously that, though the interior of a 
star may be at a temperature of 
millions of degrees, centigrade, it is 
quite a mild plaCe compared with the 
Cavendish Laboratory. 

Dr. Kapitza has already made two 
discoveries of gIMt interest, besides 
extending magnetic field technique ten 
times beyond its previous limit. The 
late Kamerlingh Onpes, the Dutch 
scientist, discovered that when certain 
metals were reduced to a very low 
temperature their electrical resistance 
decreased almost* to zero. Other 
metals decreased steadily until a low 
temperature was reached, after which 
there was a sudden drop in resistance. 
Still other metals were always left with 
a certain residual amount. 

N OW the resistance of metals in¬ 
creases in strong magnetic fields. 
With the range of field strength at his 
command. Dr. Kapitza has shown 
that the residual resistance is due to 
internal disturbances in the metals. 
If the temperature could be lowered 
sufficiently, these disturbances would 
disappear. Thus he has shown that 
the same laws of variation of resistance 
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control all metals under undisturbed 
conditions; the exceptions are due only 
to disturbances which can be removed 
by adequate technique. A jumble of 
varied data has been reduced to order. 

His next remarkable result was pub¬ 
lished recently. He has discovered 
the phenomenon of atomic magneto¬ 
striction; that is, the stretching in a 
magnetic field of the bonds between 
atoms. It has long been known that 
metal rods change their length when 
placed in magnetic fields. This old 
phenomenon is completely describable 
in terms of the elasticity of the me|^l 
and what is known as its magnetic 
susceptibility. It is due to slipping or 
rearrangement of the polar crystal 
units of which the rod is built up. 

Kapitza's phenomenon is quite dif¬ 
ferent. The crystal units themselves 
are distorted under the enormous 
stresses of his intense magnetic fields. 
He finds that the strong fields tend to 
increase the strength of strong short 
bonds between close atoms, and to 
weaken the weaker bonds between 
atoms farther apart. Thus Kapitza 
has started a completely new line of 
attack on the nature of certain of the 
forces acting between the atoms of 
magnetic solids. 

The greatest achievement in science 
consists in the invention of new meth¬ 
ods. Once a new method is devised, it 
can be applied to hosts of objects, and 
must almost necessarily reveal new 
facts, many of which must be impor¬ 
tant. Dr. Kapitza has devised a new 
method. It is not at all unlikely that 
the next great advance will be the out¬ 
come of applications of this method. 

For many years the study of mag¬ 
netism has been in a jumble. Straight¬ 
ening the jumble will almost certainly 
reveal an atomic design of the pro- 
foundest significance. It looks as if 
Dr. Kapitza is in a fair way to do this 
straightening. At the moment, no one 
in the world is making more interesting 
experiments in physics. 



. ‘ I t* SupHit. TJUk 

MACHlNBftY MtODUGlNG THB FIBLD8 THE SWITCH, AN UNUSUAL PIECE OF UBSIGN 


Tbs dynamo gives eloetrleal oneifV ai the rate ot 39,000 hono^ This must be capable of cutting off a current of al>out 5000 

|»0wer during a period of about mOJkn of a eeeond. It has a amperes in l/10,000th of a second; the maximum is 80,000 

. apee^ aiUgb phase wimfiril, wUA is deaeribed in the text amperes, which flows throu^i the circuit for 1/lOOth of a second 
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A COCONUT PLANTATION IN THE PHILIPPINE ISLANDS 

Piled against the side of the thatched hut to the right of the center of is a large area covered with coconuts that have been broken open and 
this photograph are thousands of coconuts. In*’tho center foreground exposed to,the sun to dry. The resulting dried meat is called copra 


From Coco Palms to Coconut Oil 

The Coconut Has Exerted a Tremendous Influence in 
the Industrial Life of the Philippine Islands 

By CHARLES W. GEIGER and RUTH SABICHI 

C OPRA, the dried meat of the In domestic cultivation, it is custom- annually. In rare instances, as many 
coconut, has figured in the ary to set out trees in rows, about 80 as 500 nuts have been harvested in a 
romance of world trade since feet apart, giving room for about 48 year from a single tree, and trees have 
the days of Magellan. The story to the acre. Crops of abaca, or Manila been known to continue to produce 
of the coconut is the story of the hemp, and other quickly growing after reaching an age of 150 years, 
economic progress of the Philippine plants, are usually grown between the The natives pick or shake the nuts 
Islands, to which it has contributed rows. During the fifth or sixth year, from the trees and crack them open 
more than any other product, with the the trees begin to bear, and after the with a machete. The broken nut 
possible exception of hemp. Few seventh year the planter can reap an meats are then placed in the sun to 

plants, if any, are as serviceable to annual harvest of 15 or more nuts dry. Sometimes the broken pieces 

primitive man as is the coconut. The from each tree. The trees reach ma- are placed on drying racks under 
nut meat is eaten as food; the oil is turity at the age of 10 years, when which coconut husks are burned to 

useful in making edible fats and soap, about 70 nuts per tree are collected speed the drying process. The re- 

and is also used for illumination; 
the tree roots provide a dye, and 
the trunks, building material; the 
leaves are employed for thatching 
roofs; the midrib of the leaf is used 
for making baskets, brooms, and 
brushes; the fiber from the nut 
husk is woven into ropes and mats; 
and the nut shells, in addition 
to providing fuel, are shaped into 
cups, ladles, spoons, and other 
utensils. 

U NDER primitive conditions, 
the production of coconuts, 
copra, and coconut oil was confined 
to the groves of wild palms that 
skirted tropical shores. These wild 
or uncultivated trees still con¬ 
stitute a considerable source of 
supply when the piarket price is 
sufficiently attractive to the na¬ 
tives. The coco palm, however, is 
now cultivated like any other staple 
agricultural product. Large plan¬ 
tations are to be found through¬ 
out the tropics, for supplying the 
international trade in copra and 
coconut oil. 



IN THE JUNGLE 

At the right is a co«o palm. In the left back¬ 
ground is a primitive cart for hauling nuts 


suiting smoke-colored copra is called 
“smoke-dried'* to distinguish it from 
that which has been sun-dried. The 
fire-drying method is used in re¬ 
gions where excessive rain makes 
natural drying impossible. Me¬ 
chanical driers are employed on 
some of the larger plantations, 
but the practice has not become 
prevalent. 

M ature nuts yield copra of 
the best quality, but it is 
customary for the natives to harvest 
the nuts before they are ripe and 
depend upon a month's curing on 
the ground.. Copra made from im- 
matute "meat*' has a tendency 
to re-absorb moisture after drying, 
as well as to become moldy and 
sour, but dry-curing before re¬ 
moving the husk that suitounds 
the shell overcomes this objection^ 
able tendency. 

In some parts of the islandat 
where sunshine during the harvest¬ 
ing seaaon is very uncertain, the 
copra is dried by the use of a 
tapajan. This device is a bamboo 
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REMOVING HUSKS 

Before the nuts sre broken and meats extracted, 
the thick, fibrous, outside husk must be removed 


g^ate, 20 feet square, under 

which a rough earthen oven has been 
prepared. Over the grate, a roof or 
watershed is erected, composed of 
coconut fronds. The nuts are husked 
and the shells split, and the broken 
coconuts are placed on the bamboo 
grate. A lire is built under the grate, 
and the meat i^rinks from the shell as 
it ^es. The shells, when removed 
from the meats, are used as additional 
fuel lor the fire. The total drying time 
by this method is frtm five to 12 hours. 

T he natives have various ways of 
disposing of their crop. In some 
district^ they sell their copra direct 
to the dealers at trading stations 
operated by the exporters. Chinese 
jRxshants in the small towns also 
acquire much of the local copra stocks, 
usually giving merchandise in ex¬ 
change. The merchant, in turn, settles 
his accounts in the form of copra 
shipments. The coconuts are frequent¬ 
ly made into ''rafts,*' and are floated 
down the rivers to market. 

Some years ago it was the practice to 
ship almost all of the copra overseas 
for crushing and conversion into 
coconut oil, but a few mills have been 
established in the Philippines, in 
India, and in the Dutch East Indies. 
These local oil mills have become 
important factors in the copra market, 
exerting a balancing influence on the 
market price of copra and oil. However, 
the proximity of raw material, and 
the cheap native labor available for 
operation of the mills is offset by lower 
power costs, more efficient labor and 
machinery, and more convenient 
marketing conditions in the United 
States. 

Copra first became an important 
item in world commerce in 1886, 
although a French sailing vessel had 
carried a load of coconuts to Marseilles 
as early as 1750. Marseilles soon 
became a manufacturing center for 
copra products, and is still one of the 
most important copra importing ports 
of the world. It was in France that the 


first butter substitute, con¬ 
sisting of coconut oil and pea¬ 
nut oil, was produced. 

Traders, operating sailing 
vessels in the South Seas 
about the year 1890, brought 
copra and other native prod¬ 
ucts to the United States. 

Coconut oil mills were es-* 
tablished at San '^Francisco 
and Berkeley. The'phenom¬ 
enal growth of the copra 
industry In the United States 
is shown by the fact that im¬ 
ports in 1920 amounted to 
218,521,916 pounds, of which 
only 7 percent came from the 
Philippine Islands. By 1927, 
our copra imports had in¬ 
creased to 450,994,619 pounds, 
of which 72 percent came from 
the Philippines. Of the 238,471 
tons of copra exported in 1928 
from the Philippines, 181,111 
tons came to the United 
States, and 57,360 tons to 
Europe. About two thirds of 
the American copra imports 
were consigned to the major 
Pacific Coast ports — San 
Francisco, Los Angeles, Port¬ 
land, and Seattle. 

Originally coconut oil extracted 
from copra at the source was shipped 
to San Francisco and other ports in 
five-gallon cases, barrels, and drums. 

T hen a system was perfected 
whereby the oil was shipped in 
tank steamers and in deep tanks on 
passenger and cargo vessels operating 
between America and the Orient. This 
practice immediately revolutionized 
the transportation situation; for years 
the great ocean steamers had been 
carrying petroleum from this country 
to the Orient and returning in ballast, 
until someone thought out a practical 
scheme of carrying the coconut oil on 
the return voyage. A number of tank 
steamers are now engaged in transport¬ 
ing petroleum from Pacific Coast 
points to the Orient, returning with a 


capacity cargo of coconut oil in the 
same tanks. 

Of course it was necessary to devise 
a very effective system of cleaning the 
tanks of the ships before filling them 
with edible oil. After the petroleum 
cargo has been removed, a charge of 
live steam is forced into the tanks. 
This is continued for a period of 12 
to 24 hours. After pumping out the 
bilges, and waiting a sufficient length 
of time for the interiors to cool, men 
are sent down into the tanks to clean 
them as thoroughly as possible. Later, 
upon arrival at the port where the 
coconut oil is to be taken on, the tanks 
are given a final cleaning, 

/I fleet of specially designed coco¬ 
nut oil barges, with two large pumps, 
transfer the oil from the copra crushing 
plants in Manila to the oil tankers or 















434 


SCIENTIFIC AMERICAN 


j9ineW$ 


plant. Copra is also transferred di¬ 
rectly from thfe ship's hold to railway 
cars. On the Oakland waterfront there 
are several pneumatic boat unloaders 
which ''suck" the copra from the hold, 
loading it into a railroad car or ware¬ 
house. 

In making coconut oil, the copra is 
first put through expellers which force 
out about 25 percent of the oil con¬ 
tent. The residue is then ground into 
meal, and the remaining oil content is 
squeezed out by hydraulic presses. 
Most of the oil is then filtered, and 
used for the manufacture of soap, 
shaving cream, shampoo solutions, and 
a long list of cosmetics. Some of the 
coconut oil is used for edible products, 

OIL TRANSPORTATION 
Abope: Specially desifirned coconut-oil 
barfi:eji} are used to transfer the oil from 
the crushing plants to huge tankers. 

Right: A pump barge alongside a tahker. 

The machinery pumps the oil from the 
barges to the tanks on the ocean steamer 

passenger vessels equipped for trans¬ 
porting oil. Each barge has a capac¬ 
ity of 250 tons of coconut oil. Pump 
barges are equipped with two duplex 
pumps, each of which can pump 100 
tons an hour. There are always a 
number of loaded barges on hand, so 
that there will be no delay in transfer¬ 
ring the hose when one barge has been 
emptied. A loaded barge is pushed 
into place while an empty one 4s being heating tube running down the center, and must be refined several times to 
removed, and the pumps seldom stop carrying steam or hot water. Com- remove free fatty acids, color, and 
running until the tanker has been pressed air is sometimes used to force odor. 

filled to capacity or the supply of coco- the oil out of tankers and the loading Besides being used in making mar- 
nut oil available at the time has been pipe, in order to expedite the trans- garine, the oil is employed in manu- 
exhausted. ferring operation. facturing thin sugar wafers, cookies. 

The most important factor in han- When the copra is not to be pressed candies, and for shortening in cakes and 
dling coconut oil is temperature, for at its source, it is transported in much pies. About 63 percent of the copra is 
in order to keep the oil in a liquid state, the same way as other bulky materials converted into coconut oil, and the 
the temperature must be more than are handled. One of the most familiar remaining 37 percent is used as coco- 
70 degrees, Fahrenheit. Under cooler sights in San Francisco Bay is the nut meal, which has high food value 
conditions, it hardens into a dense process of transferring copra from the and is used as a feed for stock and 
material resembling butter or lard, holds of ocean-going ships to the dock, poultry. About three fifths of the 
Consequently it is necessary to pro- By means of large metal tubs operated coconut oil consumed in this country is 
vide heating pipes in the tanks of the by the ship’s tackle, overhead hoppers used in the soap industry; one fifth 
steamers, in storage tanks, and in the on the dock are filled. Dump wagons is used in the production of margarine, 
tank cars used for distributing the oil and trucks back up under the hoppers, and practically all at the remainder 
in the United States. In many cases, where they are loaded and then pro- is consumed in the manufacture of 
the delivery pipes or hoses have a small ceed to the warehouse or crushing candy and biscuits. 



IN AN EXTRACTION PLANT COPRA STORAGE 


This copra crushing plant is located in Berkeley, California. In Part of the dried copra is ahipped direct to thie country, where the 

the left backgro\m are three hydraulic preeaes for preering oil extraction of oil takes place* This pde of copra awaits pressing 
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Birds of a Bleak Arctic Island 

A Bit of the Far North Is Borrowed 
for a Museum Habitat Qroup 


I N Bering Strait, a few miles south 
of the Arctic Circle, lie two granite 
islands. The larger, Big Diomede, 
seven miles long, is Russian; 
Little Diomede, much smaller, is 
American. Here where the East and the 
West are but little over two miles 
apart, the East is to the West, and the 
West is to the East I The Interna¬ 
tional Date yne, here a line of con¬ 
venience, swings east of the 180th 
meridian and passes between the two 
idands. The days are bom on Big 
Diomede, follow the sun around the 
earth and end 48 hours later on Little 
Diomede. 

A t Little Diomede was collected 
L the material for the Bering 
Strait Bird Group which completes the 
series of habitat groups of North Amer¬ 
ican Birds at the American Museum 
of Natural History, under direction of 
Dr. Prank M. Chapman. Mr. Francis 
L. Jacques, Assistant in Preparation, 
says in Natural History that his 
problem was to suggest to the museum 
visitor, through sight alone, some sense 
of the flying gray clouds, the wind- 
whipped sea, the cool salt air, the 
towering cliffs with their teeming bird 
life, and the savage loneliness of the 
scene. The group space is 20 feet in 
width, 7 feet from front to back, and 
12 feet high. 

The birds having been collected, and 
the skins properly prepared, the artist 
faced the problem of how to use the 
material obtained. The first step in 
making a museum group is the construc¬ 



tion of a scale model. The model 
made for this group was about 80 
inches long, or one and one half 
inches^ tO the foot. About 65 
mounted birds are used in the 
group. Each bird is mounted to 
fill a certain place according to 
the scale model. 

The American Museum has a 
large staff of preparatore and 
artists under the direction of 
Mr. James L. Clark, and a num¬ 
ber of habitat groups are now 
being prepared, eacfe with prob¬ 
lems of its own difficult, or 
more so, than tl^Q^e of the group 
described. Museum standards 
are being raised so that we may 
expect even more perfect groups. 


BEHIND THE SCENES 

Tfained taxidermists mounting the birds in the Dopartment of Preparation and making 
the plaster rocks which will support them. Realism is the result of careful attention 



ARCTIC BIRD GROCr 


Hm tfikt hM tmwtmwl lita Im^rurioM • nmoto 
HlVTi tin nwdltm of iMint. ptaatw, .nd nowiMd Urdt 



SEA, BOCKSt AND BIRDS 

The Bwlns Stnlt bird group showa almoit iaaceesBible places 
wbsid tbs birds gather. There are 66 mounted birds in the group 
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Fragmentary Molecules of the Sun 

On the Sun Most of the Elements Are in Isolated Atoms, Because 
of the Heat* Unfamiliar Compounds Are Being Discovered 

By HENRY NORRIS RUSSELL, Ph.D. 

Ch^irmmn e/ the Depettment of Attronomy end Director of the Obaereetory mt Frinoeton Univeraity 
Reaetktoh Aaaociete of the Mount WUaon Obaervetory of the Cmtnegie Institution of Wmahington 


N ot long since (February and 
March) it was told how an 
analysis had been made of 
the sun's atmosphere, giving 
not only a list of the elements present 
there but the approximate quantities 
in which they appear. The upshot of 
this work was that the solar atmos¬ 
phere consists mainly of hydrogen 
mixed with a much smaller proportion 
of the other prominent gases (perhaps 
one part in 12) and a still smaller 
quantity of metallic vapors. 

The question then arises, are the 
other bodies known to astronomy of 
similar composition? How about the 
stars—and the earth and the other 
planets? 

The answer comes easily for the 
stars, far off as they are. Thousands 
of them have spectra almost exactly 
like the sun’s, and therefore must 
have atmospheres of very similar com¬ 
position, For the rest, which are 
hotter or cooler than the sun, the 
spectra often appear at first sight very 
Cerent, but when allowance is made 
for the different manner in which 
atoms are set up in the biisiness of 
absorbing light or put out of business 
at different temperatures it is found 
that the stars too do not differ greatly 
in composition. Indeed, Mias Payne, 
whose work at Harvard has given us 
most of our information in this matter, 
concludes that the stars are ‘‘remark¬ 
ably similar in composition.” 

F or the earth the resemblance is 
apparently much less close. We 
know with certainty only the compo¬ 
sition of the outer crust of our planet 
down to a depth of perhaps a few 
dozen miles, though the general nature 
of the denser material in the deeper 
interior is fairly well assured. This is 
composed mainly of rocks —compounds 
of the metals with silicon and oxygen. 
Hydrogen, instead of being predomi¬ 
nant, is present only in a small per¬ 
centage, mainly in the ocean water. 

It is important, however, to notice 
that the relative proportions of the 
various metals in the terrestrial rocks 
are not very differept from those of 
the same substances in the sun. Just 
those metals which are the main con¬ 
stituents of the rocks—aluminum, 
iron, calcium, sodium, potassium and 
magnesium—are the most abundant 
in the solar atmosphere; and silicon 
and oxygen, still more abundant m 
the rocks, are also present in great 


quantities in the sun. The detailed 
proportions are different; there are 
more aluminum and silicon on earth 
and leas magnesium. But it is prob¬ 
able that if we could get at the dense 
deep-lying rocks which form the main 
bulk of the earth the discrepancy 
would be smaller. 

The earth, then, is very similar in 
composition to what we would get out 
of the sun’s outer layers if we let ,a 
great mass of them cool down and 
preserved the portion that liquefied 
or solidified, throwing away about all 
the excess of uncondensed gases. But 
this is exactly what might be expected 
to have happened if the earth was 
produced by the ejection of incandes¬ 
cent matter from the sun—as all 
present theories of its origin assume. 
Hydrogen would escape most easily 
of all and it is no wonder that there is 
relatively little of it left on earth. 

F or the other planets we have no 
chemical data to go on, but only 
general information about density and 
the like. The smaller bodies, Venus, 
Mars, Mercury, and the moon, are 
probably much like the earth in com¬ 
position, for similar reasons. The 
great planets, from Jupiter to Nep¬ 
tune, are so much less dense that it is 
certain that they contain a much 
greater proportion of substances of 
low density than does the earth. 
Chamberlin and Moulton years ago 
suggested that this indicated that 
these larger masses had retained a 
greater proportion of the light con¬ 
stituents which were originally present 
in the matter ejected from the sun, 
and this view is now generally ac¬ 
cepted. 

In all these respects, then, the com¬ 
position of the sun, the stars, and the 
planets appears to be very much the 
same. But some exceptions are still 
to be foundL There are several im¬ 
portant elements and many less fa¬ 
miliar ones, the lines of which do not 
appear at all in the solar spectrum. 
We know precisely where to look for 
them, and they are not there. Among 
the list <rf iptiaudng we find fluorine, 
phosphorus, and chlorine, which are 
all present in abundance on the earth; 
as well a§ lest Abundant but familiar 
ones like neon, argon, bromine, and 
iodine. Are theiie substamoes really 
absent fron\ the sun? 

Modern spectroscopy gives a defi¬ 
nite answer. The lines which thm 


substances give in the laboratory 
(within the range of the spectrum 
which we can get at in the sun) are all 
produced and absorbed only by very 
highly excited atoms heavily loaded 
with internal energy. Even at the 
high temperature of the .sun only an 
exceedingly small fraction of all the 
atoms of fluorine (for example) would 
be in a state to absorb the lines in 
question (which in this case lie in the 
red). Calculation shows that unless 
fluorine was more abundant than any 
other metals, or even than oxygen, 
its lines would not be strong enough 
to detect. The same is the case for 
all the other “missing” elements which 
are at all abundant on earth or even 
moderately rare there. The more 
striking cases of apparent absence are 
thus fully explained. 

Some of the heavy metals such as 
bismuth, have the strongest line in 
the accessible region and if there was 
much of them in the sun we would 
surely detect them. But all the heavy 
metals, even those whose lines appear, 
are present in but small proportions 
and a moderate decrease in abundance 
would put them beyond detection. 
So even in this last instance there is 
no evidence of any real difference of 
importance between the composition 
of the earth and sun, beyond those 
which may be reasonably explained 
by the circumstances surrounding the 
origin of our planet. 

I N another respect, however, the 
difference in composition between 
the earth and the sun is very great. 
The earth is made up almost entirely 
of chemical compounds. Metals in 
the free state are rarely met with, 
though platinum and a few others are 
sometimes found “native.” Among 
the non-metals only the oxygen and 
nitrogen of the air are counted “free” 
and Inese are not composed of isolated 
atoms but of molecules in whic^h a 
pair of atoms are tied very tij^tly to 
one another. Only the inert gases— 
neon, argon, and the others—which 
can not enter into combination are 
foflnd on the earth in the atomic state. 

But upon the sun isolated atoms 
are in the overwhelming majority. 
All the spectral lines of whidi we have 
so far spoken are produced by tree 
atoms and many atoms which have 
not only been released from combi¬ 
nation, but themselves partially de¬ 
composed by tiie loss of an dectton. 
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ThiSf of course, is a result of the sun’s 
high temperature and so obvious a 
result that it has been understood and 
generally accepted since Lockyer 
pointed it but in the very dawn of 
astrophysics. 

It was not until the last 20 years 
indeed that any definite evidence of 
the presence of chemical compounds 
in the sun’s atmosphere was forth¬ 
coming. About this time it became 
clear that the molecules of such com¬ 
pounds, if they stood up at ail without 
decomposition under the rough treat¬ 
ment required to get them to emit 
light, gave spectra of a very complex 
sort, consisting of thousands of lines 
closely packed together in certain 
regions to form conspicuous “bands.” 
A few such bands appear in the solar 
spectrum, the most prominent being 
in the violet (Fraunhofer’s G group) 
and in the ultra-violet (the well known 
“cyanogen” bands). 

W ITH the rise of spectroscopic 
theory it was shown that the 
complexity of these spectra arose from 
the fact that a molecule can do many 
things which an atom can not. The 
separate atoms within it (or at least 
their heavy nuclei) can oscillate, chang¬ 
ing their distance apart, while at the 
same time the molecule as a whole 
rotates about an axis. We have now 
in many cases a good idea just what 
processes correspond to each of the 
multitude of lines in the band spec¬ 
trum. Molecules of three or more 
atoms are too complicated to tackle 
as yet, but when there are only two it 
is possible to find the distance of the 
two nuclei, and various other things. 
Spectra due to a number of different 
molecules have thus been definitely 
identified in the sun, the list including 
CN (cyanogen), C 2 giving bands in 
the yellow and green, CH (the G 
band), and OH and NH (bands in 
the ultra-violet). 

Very little knowledge of chemistry 
is required to make the reader exclaim 
at these formulae. CH4, H2O, NH3— 
these represent very familiar mole¬ 
cules; but what are these other queer 
things? Exactly what the formulae 
indicate. They are not familiar mole¬ 
cules of methane, water vapor or 
ammonia, but fragments of these mole¬ 
cules alx^ady partially though not 
completely decomposed. The CN 
molecule, too, is recognisable not as 
that of the>ell known cyanogen gas, 
CaNa, blit as one half of it. 

Clearly, then, at the temperature 
of the mm the dissodation of such 
molecules as jstb familiar to us has 
already advanced far, though it is not 
crnnplete* 

The amoimts of these various mole¬ 
cules ix^ the sun’s atmosphere can be 
found by the same which are 

used 111 thb atoms* They com© out 
CysiMiten, the most abundant 


of them, is present in smaller quanti¬ 
ties than even ike rare element scan¬ 
dium, and for every such molecule 
there are thousands of atoms of un¬ 
combined carbon or nitrogen. This 
is in harmony with the fact that for 
stars only a little hotter than the sun 
the bands disappear, showing that 
all the molecules are dissociated into 
atoms. In the sunspots, which are 
well known to be cooler than the rest 
of the sun, new kinds of molecules are 
recognizable but show no bands in 
the solar spectrum—hydrides of mag¬ 
nesium and calcium, MgH and CaH, 
and oxides of titanium and boron, 
TiO and BO. These molecules are 
evidently decomposed at normal solar 
temperature. Like the others they 
are chemically Incomplete or “un- 
saturated”—the familiar stable com¬ 
pounds being MgH 2 , CaH 2 , Ti 02 , and 
B2O3. 

It seems curious that only these 
fragmentary molecules should reveal 
themselves, but there is a good reason. 
The spectra of molecules consist partly 
of bands which are absorbed by the 
molecule in its normal state, and 
partly of those which are absorbed 
only by excited molecules loaded with 
energy like the excited atoms discussed 
above. The number of excited mole¬ 
cules, too, would be a very small 
fraction of the whole, so that only 
the bands absorbed by molecules in 
the normal state should be expected 
to appear unless the compound in 
question was present in great quantity. 

N OW the analysis of laboratory 
spectra shows that for all the 
saturated stable gaseous compounds 
with which the chemist ordinarily 
works the strong absorption bands due 
to the unexcited molecules lie far out 
in the ultra-violet, while for the un¬ 
saturated, fragmentary molecules they 
are usually to be found in the visible 
spectrum or just outside it. This 
probably means that ordinary satur¬ 
ated molecules are, so to speak, so 
well satisfied with themselves that it 
takes a powerful disturbance such as 
is given by light of short wavelength 
to stir them up, while the half mole¬ 
cules are much more easily irritated. 
Anyway it explains why the latter 
have been depicted in the solar and 
sunspot spectra and not the former. 
There might be, however, a very con¬ 
siderable quantity of molecules of the 
stable sort in t^e solar atmosphere 
without our knowing it, since the 
lines which would reveal their presence 
are in the inaocessible part of the 
ultra-violet. Proof that this is ac¬ 
tually true in the case of hydrogen 
has very recently been given by a 
brilliant young lUsslian physycist, Pro¬ 
fessor PiccardI m the University, of 
Florence. 

Beside^ the famiHar line spectrum, 
which appears ao id;rongly in ^e stars, 


hydrogen in the vacuum tube shows 
a second, and much more complicated, 
“secondary” spectrum which is now 
known to arise from the hydrogen 
molecule H 2 . The lines of this spec¬ 
trum, at least in the visible region, 
are not visibly grouped into bands but 
the spectrum has been worked out and 
found to be similar in nature to other 
molecular spectra. The bands ab¬ 
sorbed by the unexcited molecule lie 
very far in the ultra-violet and the 
visible lines are produced only by 
highly excited molecules. 

# 

T he energy which is required to 
dissociate a hydrogen molecule 
into its two atoms is not accurately 
known and Piccardi, calculating from 
this, showed that at the ordinary 
temperature of the sun’s atmosphere 
and the pressure prevailing there prac¬ 
tically all the molecules should be 
dissociated, but that at the lower 
temperature* of the spots one percent 
or even more of the hydrogen atoms 
might be combined into the molecules. 

Working with a copy of the great 
Mount Wilson map of the sunspot 
spectrum he found faint lines in the 
position of most of the strongest lines 
of the “secondary” hydrogen spec¬ 
trum—except for some which were 
ob\iously “masked” by strong lines 
of the ordinary solar spectrum that 
happen to fall close by. These lines 
appear only in the spots, as they 
should do if they really belong to H 2 . 
Moreover they show no trace of the 
Zeeman effect due to the magnetic 
field in the spots (as lines belonging 
to atoms practically always do but 
those of molecular spectra practically 
never). Some of the strong lines ob¬ 
served in the vacuum tube failed to 
appear in the spots but this supports 
rather than weakens the argument. 

This mass of cumulative evidence 
justifies most thoroughly Piccardi’s 
conclusion that hydrogen molecules 
are present in the sunspots. The 
number of excited molecules which 
absorb the observed lines is very small 
compared with most other constituents 
of the atmosphere. But the unex¬ 
cited molecules must be enormously 
more numerous* and they may out¬ 
number even the atoms of abundant 
metals like iron. Since only a small 
percentage of all the hydrogen atoms 
are combined in the molecules we have 
here another proof, perhaps the most 
convincing of all, of the overwhelming 
preponderance of hydrogen at the 
sun’s surface. 

It is probable that molecules as well 
as atoms of some of the other familiar 
elements such as oxygen and especially 
nitrogen are to be found in the sun's 
atmosphere. We may soon be able to 
calculate what proportion of such 
molecules there may be, but there is 
no hope of detecting them spectro¬ 
scopically .--On the Nile, Jan. 7, 19S0^ 
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4 fcRBOSSIERA 

The Erbomiera viaduct which perches on 
the side of a hill. It consists of a main 
arch span of 118 feet, one side arch of 82.8 
feet, and nine approach arches of 26.3 feet 

Y D£ BIANCAO 

Of the two beautiful viaducts at this 
point, the upper one is on the main line to 
Nice and the lower one is on the branch 
to Ventimiglia. Note the lower tunnel 
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4 BEVERA 

The unique transverse arch which supports two 
148-foot truss spans of the bridge proper. The 
skew is of masonry, has a span of 82 feet, and is 
at right angles to the bridge. The stream is small 






A FONTAN 

Solid and arched viaduct construction on the 
ascent to Fontan. This was necessary because 
of the unstable rock formation of the mountain¬ 
side.^ Three tunnels are visible in this picture 


I/ESCARENE ► 

From Nice, the line ascends the valley of the 
Paillon River as far as the village of L'Escarene, 
over which it passes on this beautiful masonry 
viaduct of 11 arches, each having a span of 49 feet 
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B ridges of remarkable beauty, 
and several long tunnels, are 
the outstanding features of a 
railway extending from Nice, 
France, to Coni, Italy, with a branch 
to Ventimiglia, Italy, which was opened 
a little over a year ago. The .new rail¬ 
way is approximately 68 miles in 
length, of which total about 39 miles 
are situated on French territory. Its 
construction presented a large number 
of serious engineering problems, ow¬ 
ing to the fact that the line extends 
through extremely mountainous terri¬ 
tory. 

Prior to the construction of the new 
line there was no direct rail connection 
betliK^en southern France and northern 
Italy with the exception of the 
northern line from Lyons to 
Turin and the coast line from 
Marseilles to Genoa, via the 
Mediterranean coast. Neither of 
these existing lines provides a 
direct line from Turin, Milan, 
and the important towns in the 
plains of Lombardy to the 
south coast of Prance and the 
western section of the Italian 
Riviera, the only route to these 
places being a long detour via 
Savona. 

T he need for such a direct 
link led to-an investigation 
by the Italian government into 
the possibility of the extension 
of the existing line from Coni 
to Col de Tenda, as far as Ven¬ 
timiglia on the Mediterranean. 

It was^BOon discovered that the 
only feasible and econonaically 
practicable route for this ex¬ 
tension would be through the 
communes of Fontan, Saorge, 
and Breil, in the French De¬ 
partment of the Alpes-Mari- 
times. 

As a result of an international 
conference, an agreement was 
signed between France and 
Italy in 1904, under which both 
governments agreed to construct, each 
in its own territory, railway line 
linking up Nice and Ccmi via Sospel, 
while another line, leaving the main 
line at Breil, would prolong the rail¬ 
way to Ventimiglia. It is these lines 
which have now been completed, 24 
years after their construction was 
authorised. 

Owing to the rugged character of the 
mountains in tbe ^pes-Maritimes, it 
was necessary to construct no less than 
45 tuiin^» with a total leng^fh of 14^ 
miles , nearly a quarter qf the whole 


Beautiful Bridges 

On New Rail Line* 

Exceptional Engineering Problems Involved 
in Construction of European Railway 


mileage.' Of these, the longest is that 
under the Col de Braus—miles. 
In addition, the numerous ravines and 
deep valleys which abound throughout 
the traversed territory called for a 
large number of bridges and viaducts, 
many of which are of unusual interest, 
as they involved exceptional forms of 
construction. 

Among the most remarkable of the 
bridges is that pv^,4;he narrow gorge 
of the Bevera RiV^. Since the loca- 



SERVING A TOURKT SECTION 

Map of the Nice-Conl Railway, with its branch 
line to Ventimiglia, showing bridges and tunnels 


tion was unfavorable for the construc¬ 
tion of a span of 800 feet, an inter¬ 
mediate pier was desirable, but such a 
pier would have almost completely 
blocked the waterway. The problem 
was solved by constructing an arch 
rib, Approximately parabolic, spanning 
between the walls of the gorge at right 
angles to the cehter line of the bridge. 
The skew arch has a span of 82 feet, a 
height of 49 feet, and is 10 H feet thick 
at the base. It k surmounted by a 
bridge seat which llupports two lattice 
steel trusses 147 last | inches long. 
February, littue, Scientitic 

Amdrican.) I^esolution of this prob¬ 


lem consists of a variation of that 
employed in the ‘‘hanging bridge*' on 
the Denver & Rio Grande Western, 
Another interesting structure is the 
Saorge Bridge which spans La Roya 
River at a height,of 197 feet and has an 
arch with an opening of 181 feet 8 
inches, while another remarkable cross¬ 
ing of the same river is the Scarassoni 
Bridge near the frontier. This con¬ 
sists of a main span comprising an 
open-spandrel arch of 160-foot span 
with its crown 148 feet above the 
stream. It is flanked by approaches 
embodying arches of 42>^-foot span. 

Many of the difficulties which con¬ 
fronted the engineers in the construc¬ 
tion of the Nice-Coni line must be 
ascribed to the unstable rock forma¬ 
tion of the Alpes-Maritimes. This is 
largely of a chalky nature in distorted 
and faulted stratification. In some 
cases the strata stand almost vertical 
or lean toward the valley so that loss 
of support through excavation could 
easily have resulted in great slides. 
As a result, large expenditures were 
made for retaining walls, while on 
sJJme mountain slopes where ordinary 
practice would call for side hill cuts, 
it was deemed unsafe to disturb the 
slope by excavation and the line was 
supported on solid or arched masonry 
viaducts. 

I N addition, it was found that the 
water from many underground 
water pockets caused the rapid disin¬ 
tegration of the mortar used in the 
masonry of tunnels and retaining walls, 
and special steps had to be taken to 
prevent this water from reaching the 
mortar. The large amount of special 
construction which was thus necessary 
throughout the length of the line 
naturally had a marked effect on the 
cost of construction, which amounted 
to nearly 460,000 dollars per mile. 

Apart from the value of the new 
line from an economic standpoint, it 
will also tend to foster a very consider¬ 
able tourist traffic. Hitherto there 
has been little opportunity for the 
visitor to the Mediterranean coast to 
penetrate into the interior of the Alpes- 
Maritimes and the adjoining provinces 
of Italy except by the comparatively 
slow motor coach service. With the 
coming of the new railway, however, 
a more rapid route has been opened, 
which abounds in picturesque scenery 
and new playgrounds. 
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Sinanthropus, the Peking Man 


As Evidence Accumulates, the Million-Year^Old Fossils Found in 
China Are Assuming Increasing Importance 


ANTHROPOLOGISTS are at- 
/\ tadiing vast significance to 
/ \ the foMdl finds that have been 
reported from time to time 
from the vicinity of Peking, or Pei¬ 
ping. As the possible significance of 
these fossils gradually emerges, men of 
science are filled with eagerness to see 
the excavations completed; likewise 
to know the full evolutionary meaning 
of the finds already made. It is mani¬ 
festly impossible to make more than a 
preliminary determination short of 
painstaking, detailed study at present. 
No discovery of fossil man since that 
of Eoanthropus, the “Dawn Man“ of 
Piltdown, England, has aroused inter¬ 
est to such a fever pitch among 
anthropologists. 

Owing to the accident of geographi¬ 
cal location the belief appears to have 
become widespread that the fossils of 
Simnthropua were those of an ancestral 
Chinese, No such asumption is justi¬ 
fied by the facts, for the antiquity of 
Sinanthropus is doubtless a million 
years. The existence, even 10,000 
years ago, of a race in a part of the 
world which the original owner of the 
bones in question inhabited 100 times 
as far back in the remote past is 
doubtless little if any more than a 
coincidence, 

S CIENCE has but small knowledge 
of the origin of the human races, 
with regard to time, place, cause, or 
manner. In 1,000,000 years, or even 
100,000 years, a race would have ample 
time to have passed through many 
vicissitudes, wandering far afield from 
its point of origin. Therefore the 
search for the “cradle of the human 
species** is likely to prove elusive. The 
human species evolved from some 
earlier animal, and this process doubt¬ 
less took place gradually, covering a 
vast period of time. When, then, and 
where in its possible wanderings, can 
the human species be said to have been 
cradled? Had we a perfect rather than 
a fragmentary collection of ancestral 
fossils the impossibility of attempting 
to choose the “beginning** of human¬ 
ness in what would then be seen to be 
a long, gradual transition doubtless 
would become more patent. 

From our contemporary, the tllus* 
trated London Neufs, we reproduce the 
accompanying illustrations and quote 
the following comment on the Peking 
Man (by the way, the single skull found 
has turned out to be that of a woman), 
written by Professor G. Elliot Smith, 
Professor of Anatomy in the University 
of London, author of “The Evolution 


of Man” and other books, also of 
several articles previously published 
in the Scientific American, and one 
of a dozen leading authorities on 
human evolution. Professor Davidson 
Black, to whom Dr. Elliot Smith refers 
in his opening paragraph, is a Canadian 
anatomist attached to the Peking 
Union Medical College, and has had 
more to do with the discoveries of 
Sinanthropus than any other man of 
science. 

“The discovery of the first complete 
brain-case of one of the three earliest 
and most primitive members of the 


human family is obviously an event 
of exceptional interest and importance. 
Most people are sceptical of recon¬ 
structions of ancient skulls built up 
from fragments. Hence the finding 
of a specimen which is intact provides 
a more convincing demonstration. 
Professor Davidson Black’s courtesy in 
permitting the reproduction of the 
photograph, which reveals part of the 
wonderful fossil, makes it possible for 
us to appreciate something of the 
significance of what is probably the 
most illuminating discovery of early 
human remains ever made. 

“Until November, 1^28, noth¬ 
ing was known of the exist¬ 
ence of the early Pleistocene 
Man in China, beyond some 
teeth, on the basis of which 
Professor Davidson Black, 
with great daring, created the 
new genua and species of the 
human family, Sinanthropus 
pekinensis, to which he as¬ 
signed approximately the same 
antiquity as the famous ape- 
man of Java, Pithecanthropus, 
found by Dr, Eugene Dubois 
in 1891. On the last day of 
the excavations in 1928, how¬ 
ever, Dr. Black’s boldness was 
completely justified by the 
discovery of fragments of two 
jaws, those of an adult and a 
child, in association with the 
fragments of two brain-cases 
of corresponding ages, 

“History repeated itself last 
winter: again on the closing 
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4ay of the season’s excavations (Dec. this unique skull is still embedded 
2, 1929)> the young Chinese paleon- in a block of very hard travertine, 
tologist, Mr. W. C. Pei, of the staff The vault, from its massive brow- 
of the Geological Survey of China, while ridges in front to the back of the 
excavating the sheltered recess of the skull, and the whole right side seen 
main deposit at Chou Kou Tien, dis- in the photograph, were embedded 
covered the greater part of an un- in a relatively soft matrix, which 
crushed adult skull of Sinanthropus has now been removed. The brain- 
pekinensis. Mr. Pei at once recognized case has been almost completely 
the importance of the specimen, and preserved, while most of the facial 
liersonally carried out the difficult work region would seem to be lacking, 
of excavation and preparation of the “Thje skull of Sinanthropus is of 
block of matrix in which it lay. It is approximately the same length as 
entirely due to his skill and devotion that of Pitheeanthropus, and, like 
that this bulky mass, with its unique the latter, is provided with massive 
and fragile contents, reached the Peking brow-ridges. Kowever, Sinamhropu^ 
Laboratory quite undamaged. differs from the Java ape-man in the 

following important features: there 
/CONTRARY to the reports which is a slight filling out of the fore- 
have been circulated, no skeletal head; expansion of the localized 
partsother than the skull and numerous parietal eminences on the sides of 
isolated teeth have been recovered the head above the ears; and a 
during this year’s excavations. The greater height of the vault. All 
different sites where Sinanthropus has these differences point to a relatively 
been discovered in the Chou Kou Tien greater brain capacity in Sinanthro- 



EOANTHROPUS, PILTDOWN MAN 

Like the drawing below, this was made by 
A. Forestior from Prof. G. Elliot Smith's data 


deposit are all clearly contem¬ 
poraneous with one another, being 
Lower Quaternary in age. The 
evidence collected in a prelimi¬ 
nary report on the geology and 
paleontology of the site by P^re 
Teilhard de Chardin and Dr. C. 
C. Yong definitely establishes 
this faqt. Though hundreds of 
cubic meters of material have 
been examined, no implements or 
artifacts of any kind have been 
found, nor has any trace of the use 
of fire been observed. 

“The photograph of this skull 
enables us to get a much more 
exact idea of the nature and 
affinities of this early inhabitant of 
eastern Asia than earlier descrip¬ 
tions conveyed, and we are able to 
correct misunderstandings arising 



pus. The mastoid processes (not seen 
in the photograph) are small and 
rugged. The sockets in which the 
lower jaw articulated are well pre¬ 
served on both sides, a circumstance 
which will be of great value in the 
restoration of the lower jaw from the 
fossils recovered in 1928. While the 
new specimen bears out what little was 
already known from the fragments 
found in the previous year, the perfec¬ 
tion of its preservation will enable 
much to be learned that is now obscure 
concerning the evolution of the head 
in early man. 

«rT^O show the distinctive characters 
JL of this newly found specimen, its 
outline, as seen from the right side, 
has been superimposed (in adjoining 


out of the telegraphed reports. 
The greater part of the left side 
and the forepart of the base of 


PITHECANTHROPUS, OF JAVA 

The Java ape-man was a more primitive 
being than the Peking man, who was human 


diagram) on similar projections of the 
cranial fragment of Pithecanthropus, 
the La Chapelle skull (Neandertal 



THREE FAMOUS FOSSILS COMPARED 

A drawing by Profnaaor G. Elliot Smith* Skull of Peking man compared with the Java 
ape man, Neandertal man, and modem man. Shape, not size, la the principal criterion 


species), and a random sample of a 
modern Englishman’s skull. Neander¬ 
tal man and Pithecanthropus have 
been chosen for comparison because 
the new skull presents a much closer 
analogy to these two types than it 
does to the Piltdown man. There is a 
similar flattening of the skull, and all 
three have very pronounced eyebrow 
ridges. It will be seen, however, that 
in the frontal region there is a distinct 
fullness of the skull of Sinathropm in 
comparison with that of Pithecan- 
thro pus in the region marked ‘frontal’ 
in the drawing; and that the skull is 
slightly loftier. According to the 
report (quoted from Professor David¬ 
son Black), there is a greater fullness 
in the parietal region marked T’ 
in the diagram, which is one of the 
significant areas in which the human 
brain differs from that of the apes, and 
modern man from primitive man, 
“The skull is, thereforei one of par¬ 
ticular interest.’’ 
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"LOOP THE LOOP” 


This daring amusement device of 1901 consisted of a roller coaster with a loop in the 
center. The car is raised to the highest point. The centrifugal force prevents falling out 


Coney Island^s Museum 

The First Institution Designed to Show 
Human Play-Reaction 


I N a small building not far from tne 
Coney Island boardwalk, where 
pleasure-seeking crowds pass up 
and down, is a museum which 
epitomizes the whole idea of the amuse¬ 
ment center. This surtimer resort fur¬ 
nishes facilities for enjoyment which 
are fully equal to its more aristocratic 
New Jersey neighbors. Once you are 
on the wide boardwalk you have the 
sand, the same sun, and the same 
ocean. In no other country can such 
a fine sea resort be reached from a 
center of population, for only five 
cents. You can go from Queens Bor¬ 
ough through Manhattan and Brooklyn 
to the ‘Tsland*' for a nickel. 

This summer will probably see plans 
mature for a larger museum building 
located on Ocean Parkway and access¬ 
ible from all quarters. The City of 
New York will give a plot of ground 
of sufficient size to build a museum 
which will be adequate to the subject 
and which will be a fitting monument 
to the period of the Elegant Eighties 
and the Golden Nineties when the 
amusement enterprises of Coney Island 
were raised to a high, clean level. This 
was done with the aid of a band of 
inventors who are to be commended 
for their efforts to promote a good time 
for many who live a rather drab life 
and whose occasional outing by the 
sea gives healthful relaxation. 

T hrough the courtesy of Mr. 

William P. Mangels, himself a 
well-known inventor of amusement de- 
\ices and one of the moving spirits in 
the enterprise, we are enabled to give 
our readers the first description and 
illustrations of the ‘'American Museum 
of Public Recreation."' 



At present tho Museum is housed 
in a temporary laboratory apd stores 
house on West Eighth Street, on the 
comer of Sheepdiead Bay Road; The 
underlying plan is to resurrect the 
Coney Island of other days from au¬ 
thentic sources. This is the first insti¬ 
tution ever devoted to the showing of 
the human play-reaction as expressed 
through facilities which man has cre¬ 
ated and developed. Recreation has 
become a scientific study in recent 
years. The establishment of a museum 
which will show the genius and devel¬ 
opment of outdoor amusements, the 



MACHINE GUN FOR GALLERIES 

The firun fires by turning: a crank. , It can 
be pointed to all parts of the gallery 


change in public taste and demand 
from year to year, and the psychology 
on which the success of recreations de¬ 
pends, fills a well defined need. The 
functions of such a museum are de¬ 
fined in the Charter which states that 
the institution acts “as an historical 
museum of public recreation exhibits, 
with power to collect and publicly 
exhibit amusement and recreational 
devices, .novelties, inventions, mechan¬ 
ical and decorative amusement concep¬ 
tions, and to accumulate and maintain 
a library and records pertaining to the 
history and progressive development 
thereof/' The wealth of material 



ORCinmRIAN 

The ^*orehestriiii|" was a forenmner of the unit ordiMtra of ioMp It Was opsmted to 
weights aod wag ohin controlled. laMad of a perfeWaM twa it too pins in n biUW 
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available for this institution is appaiv 
ent. Anwica leads the world in the 
produetfoh of novel recreational de¬ 
vices and the development of munic¬ 
ipal playgrounds. The National Asso¬ 
ciation Of Amusement Parks is spon¬ 
soring the Museum. 

H ere we find examples of the work 
of Frederick Thompson, who was 
the, creator of “Luna Park,“ “A Trip 
to the Moon,” and “Toyland,” and 
who built the New York Hippodrome 
that is so soon to succumb to the crow¬ 
bar and torch of the house-wrecker. 
In the Museum will also be found a 
unique set of carving tools, benches, 
hand screws, et cetera, used in carving 
some of the original lions for carousels 
by the American foimder of this indus¬ 
try, G. A. Dentzel. The collection of 
musical instruments is highly inter¬ 
esting and includes some of the early 
“orchestrions” operated with pin cylin¬ 
ders and weights. There is also a 
monkey organ 150 years old and a 
street piano of 1862 which inspired the 
ever-popular “Sidewalks of New York.” 
Most of us have forgotten the “melo- 
dian” but an example is here. Some 
time the phonograph of 1885 will be a 



THE MODEL MAKER 


The clever little models are made to 
scalp. The “loop the loon" model shown 
on opposite page cost 3200 dollars to build 



STEAM OPERATED SWINGS 

Here operation by the exertions of the persons occupying the seats was replaced by steam 
power. The occupants started swinging by pulling the cord which operated a band brake 



A PAIR OF LIONS 

Here we have a pair of carousel lions. There is ap¬ 
proximately one hundred years difference in their ages 


great rarity, but one will 
be found in this collection. 

Some of the framed 
photographs and posters 
are priceless to the col¬ 
lector and student. Many 
of the devices can only be 
shown by models, their 
bulk is so great. A model 
of a roller coaster may 
cost several thousand dol¬ 
lars. Such models are 
being built at Mr. ^Mangels* 
amusement device factory 
a short distance away, 
where expert model mak¬ 
ers are engaged in their 
fabrication. It is fasci¬ 
nating to watch these cle\er mechanics 
work to the minute scale which the 
model demands. 

Perhaps the most amusing exhibit 
in the entire Museum is a pair of 
carved lions. The smaller lion is of 
the vintage of 1881. It was carved by 
Michael Dentzel and was brought to 
this country on a sailing ship. The 
other lion was carved by his grandson, 
William A. Dentzel in 1926. This 
exhibit shows a real development in 
the art. We are now going to give 
away a secret of the business -most 
of the “merry-go-round*’ horses, lions, 


and other animals are now not carved 
at all but are cast of aluminum and 
are made of two pieces joined together. 

The Museum is one which does not 
rule out modern devices. For example, 
Mr. Mangels exhibits one of his ma¬ 
chine guns for shooting galleries. The 
revolving disk holds 60 .22 caliber car¬ 
tridges. The gun is operated by turning 
the crank. It can be pointed to all 
parts of the gallery but stops prevent 
its being turned in other directions. 
The empty disk may be quickly replaced 
by a loaded one. The barrel is easily 
replaced by another if overheated. 
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PIONEERS OF THE CALIFORNIA UNIT 

The 1930 clae* at the University of California, soon after their diplomas this June T'ommiBslons as Ensigns in the United Sta^ 

enrollment in 1926. The successful ones will receive with their Naval Reserve. Much of their training has been aboard snip 


Midshipmen at ‘Landlubber’ Colleges 

Six Qreat Institutions Co-operate With the Navy in 
Preparing Naval Reserve Officers for Sea Duty 


T he senior classes at Harvard, 
Yale, Georgia Institute of 
Technology, Northwestern 
University, University of 
Washington, and the University of 
California, now include for the first 
time a group of Reserve Midshipmen, 
who have completed their naval course. 
The successful ones will be tendered 
with their diplomas commissions as 
Ensigns in the United States Naval 
Reserve. In the event of war, these 
specially trained graduates will be 
qualified to take their places aboard 
ship as junior line officers of the Navy, 
carefully prepared for their specific 
duties aboard ship. Behind this pioneer 
class of 1930, there are already entered 
Reserve Midshipmen in the classes of 
1931, 1932, and 1933, and it can now 
be safely stated that the Naval Reserve 
Officer Training Corps is fairly 
launched, and that each succeeding 
class in the years to come will graduate 
its quota of Ensigns of the Naval 
Reserve. 

D uring the world war the com¬ 
missioned line officers on the 
active list of our Navy were increased 
from about 2100 to about 21,000 — 
roughly ten-fold. The additional 
officers came from various sources. 
Many were former warrant officers and 
enlisted men of the regular service; 
others came from the Naval Militia 
and merchant marine; and still others 
came into the Navy directly from civtt 


By CAPTAIN W. D. PULESTON, U. S. N. 

life. Some of those from civil life, who 
were recent graduates or under-grad¬ 
uates of colleges or universities, were 
sent, soon after their enrollment 
in the service, to the United States 
Naval Academy at Annapolis where 
they were given an intensive course, 
lasting three to six months, in seaman¬ 
ship, naval ordnance, and navigation. 

Graduates of this intensive course 
made unusually good Junior officers, 
readily adapting themselves to life 
aboard ship, and quickly grasping the 
essentials of their various tasks. To 
indicate the Navy's dependence on its 
reserve officers, it is only necessary 
to recall that during 1918 the commis¬ 
sioned complement of a destroyer in the 
war zone usually consisted of three 
regular naval officers, the Captain, the 
Executive (who also navigated) and 
the Chief Engineer, while the Ordnance 



PRACTICAL INSTRUCTION 

Students at th# Georgia Institute of 
Tsebnobgy studr torp^ tneebuiigin 


Officer, the Signal Officer, and all the 
w^atch officers were volunteers, most 
of whom were college men who had 
successfully taken the intensive course 
given at Annapolis. The Atlantic 
Fleet, based in home waters and 
engaged on a huge training program, 
carried an even larger proportion of 
volunteer officers. 

The United States Army during the 
World War was obliged to train and 
commission many more reserve officers 
than the Navy, and immediately after 
the war very wisely determined to 
establish a permanent system that 
would produce in time of peace an 
ample supply of trained reserve officers. 
The Army worked so effectively that in 
a very few years it had available in 
numerous colleges and universities in 
every part of our country, courses of 
instruction that, in addition to the 
usmI courses taken by the under- 
gra&uates, would qualify these students 
for appointment as Second lieutenants 
in the Army. 

T tJE Navy* also, realized the neces¬ 
sity of training reserve officers in 
peace time, hut it was 1925 before 
authority was obtained from Congress 
to establhft Naval Reserve Officer 
Training Corps units rimilar to tto 
existing Amy units. The Navy^S 
delay permitted it to profit by 
Army’s experiences, and much of the 
success of Ihe Kayy’s effort is due to 
the eorffial eo-cqperatlon imd assiMen^ 
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It has received from Its sister service. 

The Navy's need for officers in the 
event of a major war, will never be as 
great as the Army's, so, at the start, 
naval units were established in only 
six Institutions, with the intention that, 
as experience was gained in the opera¬ 
tion of these units, a few additional 
units would be established in other 
institutions. In order that these courses 
might be readily available to American 
students in all parts of the United 
States, it was necessary to distribute 
them in educational institutions region¬ 
ally; it was also necessary to e^abliah 
them in institutions with a sufficiently 
large student body to insure obtaining 
enough students to justify the main¬ 
tenance of a naval unit; and most im¬ 
portant of alb it was essential that 
the standards of scholarship at the 
selected institutions be so high that 
the Navy could be sure that the 
students would be well grounded in all 
the regular university courses. Another 
important factor in the selection of the 
six institutions was the attitude of the 
president, faculty, and student body 
towards the naval unit, and it is a 
pleasure to record that, in all of those 
chosen, a warm welcome has been given 
naval units by the entire personnel. 

H ARVARD has always been con¬ 
spicuous for its willingness to co¬ 
operate with the government in any 
endeavor, and from the beginning. 
President Lowell gave the new naval 
unit his powerful assistance. The 
headquarters of the First Naval 
District and one of our largest navy 
yards are in Charlestown; and their 
proximity to Cambridge also facilitates 
the administration of the naval unit, 
and enables the students to familiarize 
themselves with the operation of a 
navy yard and to inspect visiting ships. 
Much of the Navy’s early history 
centers around Boston and vicinity, 
Harvard treasures many traditions of 
our early days, and an intangible but 
powerful bond between Harvard and 
the Navy results. 

Yale, located on Long Island Sound, 
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is no less favorably situated for a naval 
unit. During the World War it almost 
converted itself into a naval academy, 
and President Hadley in one of his 
annual reports calls attention to the 
ease with which Yale could be made 
into an emergency naval academy. 
Finally, the famous Yale spirit assures 



STUDEOTS AFLOAT 

Part of th© unit at Georgia Tech takes 
a turn at the oars on Luke Piedmont 


a fine morale among the members of 
the naval unit. 

Situated inland at Atlanta, the 
Georgia Institute of Technology may 
not, at first thought, seem adapted for 
a naval unit, but the enthusiasm of 
President Brittain and the loyal sup¬ 
port of the faculty and students have 
overcome the geographical difficulties. 
On Lake Piedmont, in the heart of 
Atlanta, the naval students are trained 
in navy cutters, to pull an oar and to 
handle boats under sail; while on the 
campus an ingeniously designed bridge, 
fitted wnth a standard compass and 
wheel, permits instruction in compass 
correction and steering. The Tech 
unit is very enthusiastic and always 
sends a large contingent on the sum¬ 
mer cruise. The standard of scholar¬ 
ship at Tech is very high, and athletics 
and physical training are encouraged, 
so the student body furnishes plenty 
of excellent officer material. 

Northwestern University, at Evans¬ 
ton, on the shores of Lake Michigan, 
lies about half way between Chicago 
and the Great Lakes Training Station. 
Like Yale, in an emergency, it could 
readily be converted into a naval 
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academy. President Scott served in 
the Army during the World War and is 
still in the Reserve Officer Corps. 
Through his interest, a handsome 
boat house has been built on the 
campus for the use of the naval unit. 
Northwestern offers the young men 
of the middle west an opportunity to 
fit themselves to serve their country in 
the Naval Reserve. 

The Ninth Naval District includes 
the heart of the country and embraces 
the populous states that border the 
Great Lakes, the navigable portion pf 
the Missouri, and the Mississippi north 
of Cairo. It will surprise many readers 
to hear that this inland nav^ district 
contains more Naval Reserve officers 
than any other. It is expected that 
the graduates of ^tbe unit at North¬ 
western will be the future source of 
supply of junior officers to these mari¬ 
ners of our inland seas and waterways. 

W ASHINGTON University, on 
Lake Washington, on the out¬ 
skirts of Seattle, is perhaps best known 
in the east for the superb crews it sends 
each year to Poughkeepsie. Dr. 
Suzzalo was President when the Navy 
Department asked if the University 
would be interested in a naval unit. 
In reply he telegraphed that the 
University of Washington wanted a 
unit and would comply with all con¬ 
ditions prescribed by the Navy. His 
fine enthusiasm evoked a similar spirit 
on the part of the Navy, which 
accepted his offer by despatch, so that 
Washington has the honor of being the 
first institution formally selected by 
the Navy for an R, O. T. C. 

Dr. Suzzalo’s patriotic interest in 
the Navy is a natural consequence of 
his enthusiasm for sea-going and the 
American merchant marine. During 
his presidency he was fond of calling 
the University of Washington a ‘*sea- 
going university,’* and among its many 
courses is one devoted to the merchant 
marine and cognate subjects. Shortly 
after the naval unit was established 
at Washington, Dr. Suzzalo was suc¬ 
ceeded as President by Dr. Spencer, 



FOURTH YEAR EFFICIENCY ON PARADE 


Th«two 
three 


^ Above show the Cftlifomia unit in 1929 after 
Compariaon with the photograph at the 


top of the opposite page will indicate the progress in numbers and 
emciency. Other institutions show a corresponding improvement 
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who has continued his loyal support of 
the naval unit. 

The University of California, located 
on San Francisco Bay, with one of the 
largest student bodies in the United 
States and a varied curriculum that 
could easily furnish a course practically 
Identical with the one given at the 
United States Naval Academy^ was an 



(c) A wriH disciplined mind and 
body. 

(d) The quality of self-reliant 
leadership. 

The naval courses are conducted 
by regular naval officers, who are 
chosen with care for this particular 
and exacting duty. They come to 
the campus directly from sea duty 
or from some impor¬ 
tant shore duty, and 
bring to the classroom 
the prestige of a suc¬ 
cessful career in the 
profession they are 
detailed to teach. 
The Navy Depart¬ 
ment is careful to send 
only successful officers 
to represent the Navy 
in the life of these 
populous educational 
centers, and to person¬ 
ify the naval service 


NAVIGATION AT YALE 

Above: a tfroap of atudents of the Yale 
naval unit receiving instruction in compass 
correction. At right: members of the Yale 
unit arc shown plotting ship's i)OAition 

inevitable choice for a unit. President 
Campbell, a firm believer in national 
defense, from the beginning has been 
stalwart in the support of the naval 
unit. Among California's faculty are 
several reserve officers, all of whom 
have helped in the establishment of the 
unit. 

Vessels of the Battle Fleet frequently 
visit San Francisco harbor, and the 
Naval Reserve Midshipmen are cor 
dially welcomed aboard and are thus 
afforded ample opportunity to com 
bine practical work with their naval 
studies. The proximity of the Navy 
Yard at Mare Island and the dry 
dock at Hunter’s Point permit the 
students to see the material side of the 
Navy. 

There is a zestful spirit on Cali¬ 
fornia’s campus which its students 
bring with them to their practical work 
on board ship. 

T he purpose of the Naval Course 
offered to students at these six in¬ 
stitutions, as stated in the original 
regulations prescribed by the Bureau of 
Navigation, is to supplement the regu¬ 
lar courses taken by the naval students 
so that successful graduates of both 
cour^ will possess: 

(a) A good general education. 

(b) Sufficient knowledge of such 
subjects as seamanship, naviga¬ 
tion, ordnance, military and inter¬ 
national law, naval engineering, 
naval strategy and tactics, and 
naval communications, to fit them 
to perform their duties as Junior 
' Officers of the Naval Reserve. 



to the numerous undergraduates. 

In some of the institutions, the regu¬ 
lar professors assist in the instruction 
of the Reserve Midshipmen and, in 
return, naval officers are sometimes 
permitted to assist in other depart¬ 
ments. Thus at Harvard, which for 
years has maintained an excellent 
Department of Navigation, the regu¬ 
lar and naval classes in this subject are 
combined, and the instruction is 
carried out jointly by civilian pro¬ 
fessors and naval officers. At another 
university one of the naval officers was 
unusually well informed on combiistion 
engines so his services were utilized in 
the regular aeronautical engineering 
course at the university. This co¬ 
operation directly adds to the effective¬ 
ness of the naval course and promotes a 
friendly understanding between tiie 
regular faculty and their navid col¬ 
leagues. 

Some difficulties were encountered in 
establishing these units, and while they 
have been overcome, it is well to note 
them. At ev^ education institu^ 


tion there is a pomtive lack Hi fpace 
becaiwe the demand for higher educsr 
tion in our country is actually much 
greater than our higher institi^ns of 
learning can supply; practically every 
department could advantageorndy use 
larger offices, more class rooms, and 
more extensive laboratories; so when 
the Navy appeared asking for its 
share of space it was crowding into an 
already over-populated region. Simi¬ 
larly the advexR; of a new course added 
somewhat to the complications already 
existing in the various schedules of 
study, but these difficulties were 
faced and gradually surmounted. The 
question of credits towards the regular 
degree for the successful completion of 
the naval course was one that required 
careful handling: the Navy Depart¬ 
ment required sufficient hours in the 
classroom and of outside preparation 
to enable naval students to master its 
course properly; the students could not 
give this time to the naval 
course unless they obtained 
sufficient credit towards 
their regular degree; the 
deans could not give the 
credit until they were satis¬ 
fied of the intellectual con¬ 
tent of the naval course and 
its cultural value to the 
student. 

T he situation created 
a neat triangular prob¬ 
lem between the Navy 
Department, the institu¬ 
tions, and the students, but 
it was solved when the 
deans realized that there 
was nothing easy about the 
naval course, and that the 
naval instructors would in¬ 
sist upon high standards of 
scholarship and in many 
cases would bring to their tasks the 
experience of an instructor or even of a 
head of a department at the Naval 
Academy. 

But it should be added further that 
there are compensating factors. Re¬ 
sponsible university authorities realized 
that the presence of a well-conducted 
naval unit on the campus would have a 
stabilizing effect on the student body* 
that a group of naval students who had 
learned from practical experience 
aboard ship the absolute necessity of 
discipline and who had uneon8ci<^sly 
imbibed a respect for constituted 
authority would have a steading 
effect on the other students that would 
be helpful to the university. And It 
was generally acknowledged that the 
quality of self-reliant leadership re¬ 
sulting from naval training would be of 
great value to the students after 
graduation. 

Even the best univmdtiei can not 
produce junior naval officers without 
giving them actual sea duty, so ite 
Navy provides that no 
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student will be commissioned as an 
Ensign unless he has successfully 
completed one practice cruise on a 
battleship and all are encouraged to 
take practice cruises every summer 
during their school vacation. Stu¬ 
dents from California and Washington 
cruise in the Pacific and usually visit 
Victoria and Vancouver in addition 
to their home ports on the coast; 
students from Harvard, Yale, North¬ 
western, and Georgia Tech cruise in 
the Atlantic and usually call at Halifax, 
Bermuda, or Havana in addition to 
some of our east coast ports. 

On these cruises, which last about 
two weeks, the Reserve Midshipmen 
obtain a practical knowledge of their 
duties at sea; they work navigation, 
carry out gun drills and target prac¬ 
tice, stand junior officer watch, fa¬ 
miliarize themselves with the routine 
of a man-of-war, and at a receptive age 
unconsciously absorb our naval tra¬ 
ditions and habituate themselves to 
the customs of the sea. 

I N addition to becoming acquainted 
with Navy personnel on these prac¬ 
tice cruises, members of reserve units 
get well acquainted with each other, and 
while they are encouraged to retain 
the spirit of their own institution, their 
surroundings influence them to join 
together in one body, to develop a 
Naval Reserve spirit, and, finally, to 
merge themselves entirely with the 
naval service. 

Besides the regular summer cruises, 
the Navy Department has authorized 
these students to embark on the regu¬ 
lar week-end cruises given reserve 
officers and crews, to take passage on 
vessels of the fleet whenever conve¬ 
nient for them, provided their presence 
aboard does not interfere with the 
ship’s schedule of work, and on special 



IN WORKING CLOTHES 

Qua practice at Georgia Tech. Such work 
reflects the eompletenesa of the course 


occasions students have been allowed 
to take passage on a man«of-war going 
from one coast to the other. 

Aboard ship, the Reserve Mid¬ 
shipmen are treated exactly as regular 
Midshipmen. Their service uniforms 
are identically like those worn by the 
regular Midshipmen except for a de¬ 
vice on the sleeve; they mess together 
in junior officers* quarters usually re¬ 


ferred to as the “steerage”; and are 
furnished white working clothes in 
which they can pull an oar, load a 
turret gun, crawl through a boiler, or 
inspect a double bottom. From the 
moment they are accepted as Reserve 
Midshipmen they are treated as junior 
officers and in return are expected 
to bear themselves at all times in an 
officer-like manner. 

A requisite for enrollment in the 
naval unit is a deep interest in the 
Navy, which the Department hopes to 
make abiding, and a sincere determi¬ 
nation to enroll in the Naval Reserve 
after graduation. Obviously, the 
government can not afford to give this 
training, to students who at the end 
of four years will turn their backs on 
the service. There has been no 
difficulty in securing sufficient stu¬ 
dents who are fond of the sea and in¬ 
terested in naval affairs to enroll. 

Wherever these young reserve officers 
go in the United States after gradua¬ 
tion they will find fairly close to them 
some Naval Reserve unit or some 
regular naval activity to keep them in 
touch with the service. Generally 
speaking, it is probable that a majority 
of the graduates will eventually settle 
in or near the region of their alma 
mater. Consequently it is a reasonable 
hope that in time the Naval Reserve 
of the various naval districts will come 
to regard the institution within their 
district as their Naval Academy from 
whence they can winually expect their 
quota of reserve ensigns to replace those 
who for any reason have disenrolled or 
have retired. 

F ortunately for the success of 

this new Navy undertaking, Secre¬ 
tary Wilbur realized its importance 
from its inception and never failed to 
give it his strong support; amid the 
press of other duties he would find 
time on his inspection tours to \isit 
units adjacent to his route and took 
pains to inspect the units embarked on 
board ship for the summer cruise. 

Secretary Adams, whose long asso¬ 
ciation with Harvard has familiarized 
him with modem university life, also 
takes a keen interest in these naval 
units, as is indicated by the following 
extract from his letter to Mr. Richard 
Chamberlin, Commander American 
Post Number 42, American Legion, 
Evanston, Illinois, expressing the De¬ 
partment’s appreciation of a medal 
awarded annually to the honor stu¬ 
dent of the naval unit at Northwestern 
University: 

“The course in Naval Science and 
Tactics is intended to fit students to 
perform duties aq Junior officers in the 
Naval Reserve. But it does more than 
that. It brings put and ripens the 
qualities of seUnrhUance and leadership 
which are not only required in young 
officers but are ©asential in promoting 
the highest type of American citizen¬ 


ship. It is fitting, therefore, that 
recognition of merit among students of 
the unit at Northwestern should have 
been given by the American Legion. 

Very truly yours, 

(Signed) C. F. Adams.” 

In the spring of 1917 after the United 
States had severed diplomatic rela¬ 
tions with Germany, and when it be¬ 
came increasingly evident that hos- 



SHIP'S BRIDGE ON LAND 

Compass correction and a trick at the 
wheel on the campus of Georgia Tech 


tilities could not be avoided, the Navy 
began to enroll for active duty some 
volunteer reserve officers. The first 
enrolled were some young yachtsmen 
in the Second Naval District who, on 
their own initiative in the summer of 
• 1915, had organized a volunteer patrol 
squadron of their own yachts and 
trained themselves under the direction 
of regular officers to operate against 
submarines. From this very small be¬ 
ginning, the Navy continued through¬ 
out the war to carry on simultaneously 
its training program and its operations 
against Germany. 

But our just pride in their abilities 
and the Navy’s war achievements 
should not blind us to the fact that 
even such fine raw material required at 
least a year, with all the stimulus of a 
war atmosphere, to become useful 
naval officers. Manifestly, in future 
wars we should not depend upon the 
enemy giving us a year after hostilities 
begin to prepare our commissioned 
personnel. 

R eserve officers who served in the 
. Navy during the World War should 
regard members of these Naval Reserve 
Officers Training Corps units as their 
natural professional descendants, and 
aid and encourage them in every way; 
and the members of these units should 
familiarize themselves with the achieve¬ 
ments of the reserve officers in the last 
war so they will realize fully their 
future duties and responsibilities. As 
these reserve officers grow in numbers 
and efficiency, it is not too much to 
hope that their existence only may 
prevent a possible enemy from attack¬ 
ing us as did Germany on the assump¬ 
tion, happily erroneous, that the 
United States could be defeated before 
it could develop its latent military 
power. 
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THE CABLE IS UP 

Workmen lowered in bonun's chairs attaching stoppers to 
cable. After cutting, both ends are hoisted on board 


Linemen of the Sea 

When Transatlantic Cables Are 
Broken, Men Must Be Sent 
to Splice Them 

By JOSEF W. VON STEIN 

to the effect that their tests broken in twt> places. The Lord KeU 
showed that both cables rm, working at the time with the 
from New York to St. Dominia to repair the 1924 New York 
Johns had been broken at to Azores cable, which was broken in 
approximately the same two places, later went to complete the 
geographical position. work begun by the Cyrus Field. 
‘‘Communicating with 

Mr. G. H. Ridge, Chief first indication that a cable is 

Cable Engineer, Western L broken or faulty is the failure of 
Union Telegraph Com- the receiving instruments in the cable 
pany, we learned that their stations to record incoming signals 
tests showed breaks in both properly. When a conductor is com- 
of their New York to Bay pletely broken, there is an absolute 


AN epic of the sea was enacted 
during the past winter in the 
J V icy, gale-torn reaches of the 
cold North Atlantic. A con¬ 
tinuous struggle was staged by 
storm and elemental forces pitted 
against Man and his aides: highly 
developed scientific equipment and 
organized industry. Little did many 
of us realize at the time, that resolute 
“linemen of the sea“ Were fighting 
against overwhelming odds “- midwin¬ 
ter cold and terrific storms ' to main¬ 
tain electrical communication service 
between two continents. 

The earthquake* which upheaved 
the bed of the Atlantic and which 


Roberts cables running 
through the same geographically sit¬ 
uated sector. Meanwhile, Canso had 
effected temporary repair of their 
shaken instruments; but their tests 
showed the loss of the two Canso to 
Fayal cables which also passed through 
this apparently disturbed center.** 

The final tabulation showed that a 
total of 12 of the 21 cables connect¬ 
ing North America with Europe had 
been silenced. The powerful machin¬ 
ery of the highly organized cable in¬ 
dustry began to function. The Com¬ 
mercial Cable Company’s repair ship, 
John W, Mackay, was off Cape Cod 
repairing a feeder cable. Orders were 
issued to stop these repairs and rush 


loss of electrical continuity; but in the 
case of a leakage in the insulation, 
there is an escape of current without 
complete loss of continuity. These 
leakage faults are the most difficult to 
localize for repair. 

When the receiving instruments 
indicate something wrong in the 
line, a test is immediately made from 
each end of the line by means of ex¬ 
tremely sensitive apparatus using a 
mirror galvanometer. Several methods 
of testing are used, the most general 
being the Wheatstone bridge balance. 
In this, the galvanometer, or a similar 
sensitive instrument, is joined up be¬ 
tween the arms of the bridge. Since the 
resistance of each mile of cable was 


seismographs registered November 18 
and 19, caused havoc among the 
spider-like webs comprising the trans¬ 
atlantic cables. “About half past 
three on the afternoon of November 
18,*' we were informed by Mr. A. E. 
Powell, Vice President and Chief Plant 
Engineer of the Commercial Cable 
Company, “we had the first intima¬ 
tion of the tasks confronting us, when 
a 'phone message from the main operat¬ 
ing room in New York informed us that 
they had ‘lost London' on all circuits. 


to Halifax. Two days later this ship 
was well under way on its trying task 
in the earthquake zone. 

The All America was in the Canal 
Zone. Word was flashed to this vessel 
and it raced northward. The Faraday 
was dispatched on November 24 from 
England. Meanwhile, the Western 
Union Telegraph Company's cable 
ships were also put to work. The 
Cyrus Field was dispatched to work on 
the 1926 fast, loaded cable, which was 


tested and charted as it was laid, ac¬ 
curate location of the breaks is deter¬ 
mined by altering the resistance of the 
resistance box that is used, until the 
beam of light in the mirror galvanom¬ 
eter remains stationary at the neutral 
point. Assuming, therefore, that the 
known resistance per mile of cable is 
two ohms, and the measuring apparatus 
indicates a total resistance in the cable 
of 800 ohms, the break would be as¬ 
certained by dividing the 800 ohms by 


“A FEW minutes later other mes- 
l \ sages began to come in from re¬ 
lay stations that their circuits were 
upset. The Canso, Nova Scotia, 
station reported a severe earthquake. 
Their instruments were badly shaken, 
and they believed that breaks in the 
cables had occurred. Routine repair 
work .was begun, and three circuits 
were patched up to get the most im¬ 
portant messages across. Within 15 
minutes after the earthquake disturb¬ 
ance, reports came through from the 
Far Rockaway, Long Island, station 



* See page 184, March, 1930, Scikntific Amiricam 
for comprehenaive map of earthquake region and 
cable lines. 


THE “JOHN W. MACKAr* 

One of the larceet ^hle ship^ wMch look an active pari In the lepalrliiff of the Ck^iiiiiiiavical 
Cable Companya broken cabla She can remain at iea lor aboi^lSm nwatha g 
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2, which would place the rupture 400 
milea from the i^ore. 

With guch information^ the captains 
of the cabteHS^hips were able to deter- 
mine» on charts showing the positions 
of the cables, the latitude and longi¬ 
tude of their projected activities. 

The ship is ald^ in locating the sup¬ 
posed position of the cable by electri¬ 
cally driven deep-sea sounding ma¬ 
chines which indicate the depth, na¬ 
ture of bottom, and temperature at 
the ocean bed. ICnowledge of the 
depth aids in finding the location by 
comparison with known, charted 
soimdings; the character of the bottom 
determines the type of grapnel to be 
used; and the temperature indicates 
what allowances should be made for 
this factor in repairing the cable. The 
sonic depth finder is also generally em¬ 
ployed. 

H aving arrived at the apparent 
location, a marking buoy is 
moored by mushroom anchor and line. 
If weather conditions are satisfactory, 
the actual work of grappling for the 
cable, reposing in the soft ooze below, 
can begin. Inasmuch as it may take 
fully an hour before the heavy grapnd 
reaches the ocean bottom, the ship 
steams to a suitable distance from the 
line of the cable. Should there be a 
strong current, the grappling is done 
against the current. There are differ¬ 
ent kinds of grapnels, but all have 
similar general features. The ordinary 
kind for general use has a shank about 
four feet long with five prongs and 


one of the crew “sits on the cable.” taught us to know If the cable is 
If rocks or other obstructions are en- hooked. If this is the case, word is 
countered by the grapnel, the fact is passed to ‘stand by to pick up.' There 
shown by the irregularity of the strain is a tense expectancy all over the ship, 
on the dynamometer. In grappling •‘If the visibility is low, lights on' 
for a cable only an inch in diameter far are ordered. The boatswain calls the 
below, the cable ship must be maneu- watch. The ship is brought up to 
vered and handled with the greatest keep the long, heavy grapnel line 
delicacy. It is no simple problem to leading away now from the bow 
move a 4000-ton ship just a few yards sheaves. The captain stands on the 
one way or another, especially when foc'sle head, alternately watching the 

line coming slowly aboard and 
turning around to watch the 
strain registering on the dy¬ 
namometer. Between tintee 
he shouts orders to the crew 
or to the quartermaster nearby, 
who stands by a duplicate en¬ 
gine-room telegraph. There 
is great danger of stretching 
the cable too tightly or allow¬ 
ing too much slack. The rise 
and fall of the vessel may snap 
the cable. The ship, barely 
making headway, is steered by 
her engines. At her slow 
speed, she will not answer the 
helm satisfactorily. 

T he ‘skipper’ tries to get 
his ship directly above 
the cable at the moment the 
cable begins to get free of the 
bottom. In this way, the 
cable will have the shortest 
distance to travel to the ship. 
The long line continues to 
come slowly in. It passes 
along the big bow sheave and 
over another wheel and in turn 




A THE INSTRUMENT 
ROOM 

Some of the delicate instru¬ 
ments aboard the John W, 
Markay, When the cables 
are brought up from below, 
they are tentea to determine 
the location of the fault. 
Cable is also tested mite 
by mile as it is being laid 


weiehs about 250 pounds. For very 
deep water work, a special type of 
grapnel bl employed, which cuts one 
side of the cable and clutches and holds 
the other. This is done to avoid ex¬ 
cessive strain on the cable, and this 
type was often used during the repair 
work of the past winter. 

As the ship proceeds aerew the line 
of the cable at a speed of one knot per 
hour, the iron fingers of the grapnel 
rake the bed. The hooking of the 
cable is indicated on deck by a dyna* 
mometer, whldi registers a steadily in- 
e«e<u^ Strain on the grapnel rope, or 


< HARD WORK 

Faatening cable to grapnel 
chains after pulling on 
board, to facilitate the tent- 
iiOf and splicing operationa 


there is a current or heavy, wintry 
seas. Frequently Aips had to grapple 
for days this past winter before the tell¬ 
tale strain began to register on the 
dynamometer. 

“When, at last, it appears that the 
grapnel has hooked the cable,” related 
Mr. Higginson, who saw service as 
Chief Electricdtoi on the John W. 
Mackay, “the engines are momentarily 
stopped to ease jstrain on the cable, 
and orders are issued for ‘full speed 
astern,' to keep the ship in this posi¬ 
tion. The dynamometer is carefully 
watched* Practical experience has 


over and under the various 
other wheels and braking gears. At 
last! The beginning of the 15 fathoms 
of grapnel chain, polished to a bright 
silver by the chalky sea bottom, 
breaks water!” 

Men are then lowered over the bow, 
strapped in “bosun’s chairs,” and 
“stoppers” are placed on the picked-up 
cable. This means that the cable is 
secured by chains passing over sheaves 
on each side of the sheave holding the 
grapnel line. The cable is then cut and 
both ends hauled on board and con¬ 
nected with the ship's electrical testing 
room. Tests similar to those de¬ 
scribed in the land terminus are ap¬ 
plied. The end of the cable which is 
found intact to the shore, is then 
chained to a mooring anchor with a 
massive seven-ton buoy attached and 
dropped overboard temporarily. The 
short end to the point of fracture is 
either abandoned or picked up and 
stowed away. When the cutting type 
of grapnel is Used, there is, of course, 
no short end. 

The ship then proceeds on iter wy 
to grapple for the other end. Tfce 
above grappling process is then re¬ 
peated. This end is then spliced onto 
a length of spare cable on board. A 
skilled jointer and his assistants clean 
and solder together the ends of the 
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Court«By Coram«roi«l CiiLl«^Comp»ny 

THE FINAL SPLICE 

Scene aboard a cable ship while the splice is being 
made between grappled cable and the new section 

central copper wire or conductor. In 
the newest types of cables the copper 
wire is wound around with flexible 
copper tapes. Thus, should the central 
wire break, these flexible copper con¬ 
ductors will carry the current around 
the gap. Around this conductor is 
wound a single continuous strip of 
Numetal one eighth of an inch wide 
and six thousandths of an inch thick. 

The total diameter of the conductor 
and its Numetal wrapping is just a 
fraction short of a fifth of an inch. 

Over this central core, the jointer then 
draws the gutta-percha covering from 
each side and applies two or three 
more coats of the same material. 

Oddly enough, at this point the 
health of the men who work the hot 
gutta percha is important. If the 
jointer’s perspiration is acid, this would 
cause the gutta percha to harden soon 
and develop a fault. Also, an im¬ 
prisoned air bubble will later cause 
trouble since the pressure at a depth 
of 18,000 feet is 8000 pounds per 
square inch. 

W HEN the jointer has finally com¬ 
pleted his task, the joint is placed 
in cold water for about 20 minutes to 
harden. The splicer then places a 
serving of jute yarn around the core 
as a cushion for |;he armor wires. 

These wires are put back as nearly as 
possible in their original lay, and a 
heavily tarred jute yarn is put on 
tightly over a distance of 15 to 20 feet. 

The splice is complete and the cable 
is dropped overboard. 

The ship then begins to pay out 


toward the end which was orig¬ 
inally left buoyed. This is 
again located and taken on 
board. The two ends are 
tested in the electrical testing 
room by the chief electrician. 
If the results are satisfactory, 
the ends are then spliced, 
dropped overboard, and an¬ 
other cable has been put back 
in service. 

It is interesting to note that 
this laying of a new length of 
cable is not an easy matter 
even in calm seas. It is of 
utmost importance to know 
the topography of the ocean 
bed before the cable is laid, to 
avoid suspending the cable be¬ 
tween submarine hills. Unless 
it rests on the bottom all the 
way across, it would be only a 
matter of time before it would 
break under the strain. Since 
it was feared that the earth¬ 
quake had changed the con¬ 
tour of the ocean bottom, new 
surveys were necessitated. 
These surveys, as mentioned 
before, consist of deep-sea 
soundings which determine the 
depth of water, produce speci¬ 
mens of the bottom, and give 
the temperature of the water. If, by 
chemical analysis, it is learned that 
there is any mineral deposit on the 
bottom which would seriously affect 
the cable, or if the temperature should 
show that there is volcanic action at 
certain places, these places have to be 
avoided. 

'HE sounder invented by Rear 
Admiral Sigsbee, United States 
Navy, probably possesses the essential 
features of the others and may be 
taken as a typical one. It consists of a 
central tube fitted with valves at top 
and bottom, and three smaller tubes 
fixed beneath the central one. As the 
sounder descends, the valves open 
upward and the water rushes through. 
When the bottom is reached, the valves 
close, and a sample of the bottom water 
is retained. The three smaller tubes 
sink into the ooze, and bring specimens 
of it to the surface for analysis. 

A low temperature increases the 


able for cables. It is known that a 
conductor when normal gives a certain 
resistance per nautical mile at a given 
temperature. Thus a knowledge of the 
temperature of the bottom is indis¬ 
pensable for accurate results should 
the cable require testing for some 
future break, and in taking soundings 
a thermometer is always attached to 
the wire a short distance above the 
sounder. As we know, an ordinary 
thermometer cannot be used in great 
depths as the pressure causes an error 
of 8 to 10 degrees, Fahrenheit, and has 
been known to cause implosion of the 
bulb. Thus, for deep sounding, a spe¬ 
cial thermometer, the Miller-Casella, is 
used. The bulb of this instrument is 
enclosed in an outer bulb three- 
quarters full of alcohol. Before this 
outer bulb was sealed, the alcohol was 
warmed to expel some of the air. Be¬ 
tween the two bulbs there is formed a 
cushion which takes up the pressure, 
and the inner bulb remains unaffected. 

O NE of the most interesting spots 
on board a cable ship during the 
laying of new lengths of cable is the 
testing room. In front of a table cov¬ 
ered with various testing devices, sits 
an electrician, watching a spot of light 
as it sways to and fro on a graduated 
scale. This spot is the reflection from 
the galvanometer mirror, and the sway¬ 
ing movement is caused by the induced 
currents set up in the coiled cable by 
the rolling of the ship. At the end of 
every fifth minute the spot gives a 
kick sideways on the scale, and the 
electrician duly notes its magnitude. 
This kick is caused by a signal from 
the shore, and proves that the con¬ 
tinuity of the conductor is being main¬ 
tained. 

During this phase of repair work, 
careful .nautical records are kept. 
When the length of cable has been laid, 
a copy of these records and charts are 
filed for future reference, together with 
results of tests and electrical measure¬ 
ments by engineers at both ends of the 
line. These records and data may 
prove useful at some distant date in 
case trouble is again experienced with 
the cable. It is safe to stWiume, how¬ 
ever, that not one of > the men who 
took part in the gigantic repair job of 
the past winter, is anxious for this 


conductivity of the copper wire and 
the insulating qualities of the gutta timqjbo come; for the work is infinitely 
percha covering, and is therefore desir- hazardoue and difficult. 



Courtoi, Vaiou T9lot»pfc C«»i>»ny 

THE MAKE-UP OF THE CABLE 

New fftst oablee are made as follows; A, tarred hemp cord wrappitig; B, steel armor wires; C. 
jute cushion; D, gutta-percha insulation; E, Numstsl: F, copper tipe; O, copper conductor 
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SmENS 

The fimnels* ioste^of beinj? pear-»har>er!, 
as in the case the Hrrmen, are of 
elliptical shapfti^ iieasurlnt; 50 feet long 
diameter, and Zl short diameter. The 
products of cotnDUstion of the oil fuel 
are thrown upward by a blower system. 
Note the semi^eonpealed sirens forward 


THE “WEGWEISER” 

These indicators, to direct passengers, are 
in many locations on the boat. If you 
want to go to the shooting gallery or the 
swimming pool, just press the button 
opposite the name and an electric light 
flashes up under the part of the proper 
deck plan and directs you understandingly 
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Is There An Ether?* 


Aid for the Layman Who Attempts to Keep Abreast of the 
Changing Concepts of the Modern Physicist 

By PAUL R. HEYL, Ph.D. t 

Phyaiciatt Unite^i Stmtoa Bureau of Stmndmrda 


T he ether had its origin in 
human need and will last as 
long as human thinking re¬ 
quires it. Not always in the 
same form, perhaps, but unchanged in 
function. 

The word “ether** comes down to us 
from the Greeks, but with their con¬ 
cept we have little interest.. The 
“divine ether** to which Prometheus 
made his impassioned appeal was 
merely the rarefied upper air. The 
ether of physics dates from the time 
of Newton, who, like all the natural 
philosophers of his day, was greatly 
puzzled by the fact of apparent action 
at a distance. The full force of this 
was first felt when Newton showed that 
the earth *8 gravitative action extended 
to the distance of the moon. The 
question then presented itself: “Can 
a body act where it is not?** And the 
universal answer was; “No; it is un¬ 
thinkable. There must be some con¬ 
necting medium.** 

T hus arose the concept of the 
ether, at first a substance of rather 
vague physical properties. This hypo¬ 
thetical substance, while it did not 
succeed in explaining gravitation, at 
least furnished a medium by means of 
which it might be shown some day 
that gravitation could act. 

In Newton*s day the ether was not 
generally regarded as a carrier of light, 
for the corpuscular theory of light was 
then in favor. The early part of the 
19th Century saw the establishment of 
the undulatory theory for which a 
medium of some kind was a necessity, 
and the luminiferous ether, as it then 
came to be called, was soon considered 
an indispensable part of physical 
theory. Later in the century Maxwell 
added to the duties of the ether the 
explanation of electro-magnetism, and 
with this additional responsibility 
came an increased measure of author¬ 
ity. In the eighties and early nineties 
the ether was everything in physical 
theory, and while it had not yet been 
shown capable of explaining gravitation 
it was confidently expected that this 
would also come to pass, perhaps in the 
near future. ^ 

The 19th Century felt very well 
acquainted with the ether, almost as 
well as with matter. Said the physi- 

•PuWlcation approved by the Director of the Bureau 
of Standards of the United States Depaitment of 
Commerce 

tSec “Among Our Contributors," page 421 
^Composite of Kelvin and Lodge (18B2) 


ciste of that time: “We know the 
ether just as well as we know iron or 
coal, and by the same evidence—its 
properties. True, it is transparent and 
invisible, but so is air. The ear can 
perceive air vibrations, and the eye 
those of the ether. Though it is not 
so simple a matter to weigh air as 
water, yet it can be done indirectly; 
likewise we can determine indirectly 
that the ether has a density of 10'^®. 
Moreover it must possess the proper¬ 
ties of a solid rather than of a liquid, 
or a gas, else it could not transmit the 
transverse waves which constitute 
light. The ether may be thought of as 
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THE KENNEDY EXPERIMENT 

Professor Kennedy stated that air cur¬ 
rents and temperature effects sufficient 
to change the optical path one part in 
1,000,000,000 would produce the ether- 
drift effect Miller obtained, so he sealed 
up his apparatus in a closed atmosphere 
or helium. Otherwise the set-up was the 
same in principle as that of the Michelson- 
Morley and Ii|iUer experiments. It was 
compact—about one yard square 

a vast mass of transparent, friction¬ 
less, tenuous jelly in which all ma¬ 
terial things are embedded, and 
through which we slip and slide without 
being conscious of it. Nay, matter 
itself may be only a kink or twist in the 
ether. One continuous substance fill¬ 
ing all space, which can vibrate as 
light, which can be sheared into posi¬ 
tive and negative electricity, which in 
whirls constitutes matter, and which 
transmits by continuity and not by 
impact every action and reaction of 
which matter is capable. This is the 
modern view of the ether and its 
functions.** ‘ 

But with the 20th Century there 
came the new physics with its revo¬ 


lutionary concepts. How does the 
picture of Nature look at present? 

The jelly-filling of space is gone; 
matter can no longer be distinguished 
from electricity; the atom is a little 
bunch of waves traveling like a mov¬ 
ing corpuscle; space is curved, and 
this causes gravitation; energy is 
atomized into quanta— 

But stop! Let us catch our breath! 
Where is the ether? Is there anything 
left of it? And how are we ever going 
to get along without it? 

These are very human questions. 
They suggest the alarm with which 
inherited tradition has ever viewed the 
iconoclast. It is easy enough to break 
down, but what have you to put in its 
place? 

I think that a little study of the 
subject will show that the 20th Cen¬ 
tury has changed the form rather than 
the function of the ether; that action 
at a distance is as great a challenge as 
ever, and that modem physics binds 
every particle of matter to every 
other no less closely than did the older 
theory. 

I N common opinion Einstein perhaps 
bears the blamo for doing away with 
the ether. It is tme that he asserts 
that there is no force of gravitation 
between the earth and the sun, and 
therefore it would seem that there 
need be no medium to serve as the 
physical basis for such an attraction; 
but the circular orbit of the earth must 
be accounted for, and this is how he 
does it. 

Gravitation is not a pull, but a push. 
The earth is not drawn toward the 
sun by some mysterious force, but 
pushed out of what would otherwise 
be a straight course by~-space itself! 

Sink a large shallow bowl into 
smooth ice with the upper edge flush 
with the frozen surface. Stand off a 
little^ distance and send a golf ball 
rolling over the ice toward the bowl. 
What will happen? 

That depend on the speed of the 
ball and on where it strikes the bowl. 
If it strikes well to one side and if it 
be not going too fast the ball may be 
captured by the bowl and describe 
several cirdes before settling to the 
bottom. But if it is going fast enough 
it may climb out of the bowl imd 
ceed again in a straight line over ihe! 
ice, after suffering a slight deflection 
from its origlna! course. This de¬ 
flection* or dfcular motiont ss the 
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case may be, does not mean that there 
is any force of attraction originating 
at the center of the bowl; the curved 
path is caused not by a pull but by a 
push of the curved surface of the 
bowl against the moving ball. 

In a similar manner Einstein says 
that the motion of the earth in a cir¬ 
cular orbit is due to a push from curved 
space, and that this curvature of space 
is caused by the mass of the sun. 
According to Einstein, space is not 
mere emptiness, but a sufficiently ro¬ 
bust entity to be curved and to deflect 
the earth. It is this very resistent 
space itself that forms the bond of 
union between the sun and the earth 
and relieves us of the necessity of 
assuming action at a distance. 

R ather a neat substitute for the 
. ether, is it not? We need no me¬ 
dium filling all space if space itself is 
capable of doing the trick. And after 
all, whether we spell the connecting 
medium E-T-H-E-R or S-P-A-C-E— 
what does it matter? 

l<et us now look at the latest con¬ 
cept of the atom. I do not mean the 
Bohr atom, though to many this at¬ 
tractive planetary concept still repre¬ 
sents the 20th Century idea. The 
readers of the Scientific American 
know that the Bohr atom has for 
some time been superseded by a more 
powerful and plastic form—the wave 
atom of Schrodinger. According to 
this concept an atom is a little bunch of 
vibrant energy, spreading out in all 
directions and thinning as it goes, so 
that all atoms are connected, though 
rather tenuously, into one great vi¬ 
brating system. And what is it that 
vibrates? Electricity. 
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Schrodinger assumes a filling ma¬ 
terial in space, a universal electric 
plenum which in vibration constitutes 
matter. Here we see again our old 
friend the ether in a new disguise. 
There is no escaping it. Scientific 
thought demands it and inventiveness 
supplies the demand under a different 
form suitable to the changed times. 
The ether is indeed protean in its 
properties, all things to all men. From 
the v^ue, imponderable medium of 
Newton’s day we have come by way 
of the tenuous jelly of the 19th Century 
to the curved space of Einstein and 
the universal electric plenum of 
Schnlinger. In one form or another 
the ether will last as long as human 
thinking requires it. 

But, then, is the ether nothing more 
than a logical proposition? What does 
experiment say? Can it give us no evi¬ 
dence of the ether as a physical reality? 

Apart from the ever present evi¬ 
dence of our sense of sight and the 
stars of heaven there is no evidence 
available. Many times has the at¬ 
tempt been made to detect the ether 
by our motion through it, but to no 
avail. Not one but several independ¬ 
ent lines of evidence concur in this 
negative answer. 

But, you may say, is there not at 
least one positive result that of 
Miller? And does not the evidence of 
one skilled observer who has seen an 
elusive phenomenon count for more 
than the negative testimony of the 
many who have failed to notice it? 
This is often true, but it happens that 
in this case the presumption is exactly 
the other way. The well known 
Michelson-Morley experiment is car¬ 
ried out by means of interfering light 


waves. The adjustment is one of 
extreme delicacy, difficult to obtain 
and to maintain. It is a very easy 
thing to get an apparent positive re¬ 
sult and a very difficult thing to avoid 
it. It is a matter of wonder and ad¬ 
miration on the part of those who know 
the ropes that Michelson and others 
should have been able to reach their 
negative conclusions. 

For there have been others. Miller’s 
first announcement stimulated a num¬ 
ber of experimenters in Europe and in 
this country to repeat his experiment 
under different conditions, some a 
balloon, some on a mountain, and some 
on earth at sea level, and in no case 
was any confirmation of Miller’s re¬ 
sult reported. Of all these other ex¬ 
periments those of Kennedy, of Cali¬ 
fornia, have perhaps had most weight 
with physicists. Kennedy succeeded 
in reducing the dimensions of the 
classical Michelson-Morley apparatus 
to a relatively small volume, and by a 
very ingenious optical device preserved 
all the sensitiveness of the larger 
form. He was therefore able to enclose 
his apparatus in a case filled with 
helium, thus obtaining unquestioned 
control of pressure and temperature. 
And his result was negative. 

E xperimenters of the first 

rank have more than once been 
self deceived. There will be recalled 
the case of Ramsay, one of the best 
chemists of England, and a co-dis- 
coverer of argon. Soon after the dis¬ 
covery of radium it was found that 
radium emanation gradually turned 
into helium. This was the first 
recognized case of transmutation 
among the elements, and aroused great 
interest, Ramsay, as a result of some 
very carefully conducted experiments, 
came to the conclusion that not only 
helium but neon could thus be pro¬ 
duced, and that even copper could be 
changed into lithium. Other experi¬ 
menters failed to confirm Ramsay’s re¬ 
sults, and it took five years to settle the 
question. Finally J. J. Thomson de¬ 
veloped the unexpected fact that cer¬ 
tain gases were retained by glass 
under the most severe treatment, such 
as heating to the softening point. 
Ramsay’s alleged results are now of 
historical interest only. 

And so it is with the supposed 
“anti-Einstein” evidence today. 
Miller’s results stand alone. Without 
independent confirmation they can not 
gain acceptance. Half a dozen at¬ 
tempts at confirmation have failed, 
and their very failure is the best proof 
of their claim to recognition. 

**Wav€6 and Particles” is the title of 
a thought-provoking article written 
by Professor G. P. Thomson of Scotland^ 
md soon to he published. Professor 
Thomson helped prove the new wave^ 
atom theory. 



REPETITION OF .THE MICHELSON-MORLEY EXPERIMENT 
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Better Days for Aviation 

Present Safe, Dependable Airplanes Will Be Further Improved 
and the Industry Placed on a Sound Business Basis 


AT a Chamber of Commerce 
/\ dinner which I attended re- 
/ cently, two men were talking 
about the future of the avia¬ 
tion industry. 

*‘Five years from now we shall all 
have our air flivvers parked in our 
garages, and regulating traffic in the 
skies will be as much of a problem as 
street traffic is now in downtown 
business sections/' one of them said 
to me. “I have half of my investments 
in aviation securities, and I expect 
to see these make a small fortune for 
me in the next five years." 

"You are wrong," said my neighbor 
on the left. "Air transportation offers 
few practical advantages over other 
means of travel. It has yet to be 
developed to a safe practical basis. 
Aviation offers a thrill to the young 
man and woman, and airplanes are 
useful’for carrying ^ mail, but they 
cannot compete with other means of 
transportation. One hundred years 
from now our successors in business 
may travel by airplane regularly, but 
our generation will never see aviation 
developed so that it is of much value 
to the p ublic." 

•See.‘*Amoag Our Contributors,'* page 421. 


By EDWARD S. EVANS* 

Prttidtnt, Detroit Aircraft Corporation 

Both of these men had entirely the 
wrong picture of aviation, but their 
opinions are held by many business 
executives, so that it may be of interest 
to consider some of the questions that 
are confronting the industry, as well as 
some of the past and probable future 
developments. In the next few years, 
every executive of a large corporation, 
who has not already done so, will have 
to give consideration to the place of air 
travel in his organization. 

I N order that present conditions may 
be understood, it is necessary that 
we review briefly the development of 
popular interest in aviation. Colonel 
Lindbergh's historic flight may be said 
to have marked the beginning of com¬ 
mercial aviation in this country. Im¬ 
mediately after this flight, every air¬ 
plane manufacturing company was 
flooded with orders for new planes. 

In 1925 the writer made a record- 
breaking trip around the world in 28 
days, using airplanes for a large part 
of the trip. Many of my friends at 
this time thought I was wnting my 
death warrant every time I stepped 
into a plane. And yet these same men 
and women and millions of others all 


seemed to want to get into the air in 
1927, and there were not planes enough 
to accommodate them. Commercial 
operators were making small fortunes 
from taxi hops and cross-country 
flights; and scores of planes were 
purchased for various advertising and 
other commercial services. 

At the old San Diego plant of the 
Ryan Aircraft Corporation which built 
the Spirit of St, Louis, it was not 
unusual for purchasers to offer from 
1000 to 8000 dollars over the advertised 
price of a ship for immediate delivery. 
Not one of the companies then in busi¬ 
ness was equipped for anything like 
quafltity production, and by the fall of 
1927, the company that could make 
delivery within, two months after 
receipt of an order was unusual. Many 
purchasers were willing to buy any¬ 
thing that would fly, regardless of the 
plane's reputation or design. This 
surplus of orders caused the formation 
of a large number of new manu-< 
facturing concerns, many of which 
were not making planes based on sound 
engineering derign. The crashes in 
which such planes figured did much 
to shake the public's confidence in 
flying* Fortunately this situation has 
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now boon corrocted by the strict other new industries in this respect, creasing air-mindedness of the Amer- 
l^epartment of Commerce regulations It has boon only recently that ican public and business man* 
requiring ensdneering approval and aviation companies could offer high The Army and Navy are taking 
inspection of every new plane, enough remuntoation to attract men a rapidly decreasing proportion of the 
and periodic inspections of aU planes of broad and successful business ex- total production. Seven years ago, 
used ip internstate travel# perience. OrigdRslly, the pioneer work all airplanes produced were intended 

Although there was undoubtedly far was done either by engineers or pilots, for military purposes, while last year 
more business than the existing plants The country owes a debt of gratitude this market absorbed less than 25 
could take care of, the fact that many to these men wjho carried on through percent of the production, 
purchasers tried to obtain planes from nine years of almost insurmountable The greatest problem now con- 
^wo or three companies before finally 
placing their orders gave rise to the 
belief that there were more purchasers 
thap was actually the case. Many 
plants were doubled and tripled in 
size; scores of new ones were built; 
and everything possible was done to 
speed up production. 

I INDBERGH'S plane was one of 
^ the few cabin ships on the market, 
and the demand for that type was so 
great that many companies were 
forced to design entirely new ships. 

All materials entering into aircraft 
construction were difilcult to obtain, 
competent men in all departments were obstacles, bringing the airplane to its fronting the industry is that of 
scarce, and the industry was suddenly present stage of reliability. It was only educating business executives to the 
confronted with the new problem of after this tedious pioneer work had practical value of air transportation, 
quantity production. Selling planes been accomplished that the country’s It is true that the industry has been 
was the least of the worries of aircraft purse strings were opened and the somewhat backward in adopting a 
company executives. necessary money provided for es- sound merchandising policy. Prom 

In view of these conditions, it is tablishment of air transport lines and 1918 up to the present time aviation 
little wonder that the industry has aviation schools, and for the develop- has been presented the greatest amount 
made many mistakes. It was to ment of improved airplane designs and of publicity ever given a new industry, 
be expected that certain promoters manufacturing facilities. In some ways this has hurt rather 

would seize upon the public’s desire to We have heard much in recent than helped in educating potential 
invest in aviation enterprises as an op- months about overproduction in the users as to the value of this modem 
portunity to organize companies hav- aircraft industry, and many unfounded mode of transportation. Far too much 
ing no economic reason for existence, rumors as to the general condition of emphasis has been placed on the 
The history of the aviation industry the industry have given rise to opinions romantic appeal of flying, the danger 
has been no different from that of in some quarters that the aviation in- of traveling by plane, and the thrilling 




PROGFESS T6 DATE, FROM 1926 

<A n^H^xpls^tory terfes of OTph* which ofcrlkinstly 
tm use of airpls»e« m this country 


dustry is in anything but a experiences encountered by pilots and 
strong position. Despite the passengers, 
fact that aviation has just 

had the most successful year ^ I whole American business struc- 
in its history, production did X ture is based upon speed. Small 
fail to come up to certain inventories require fast deliveries, the 
over-optimistic predictions many recent mergers have placed a 
made early in 1929. In 1928, great premium on the time of business 
approximately 6000 planes executives, the necessity for frequent 
of all types were built in changes in the design of products 
this country. Some aviation requires many consultations with high 
enthusiasts predicted that salaried consulting specialists, and 
the 1929 production would present conditions require frequent 
be over 10,000. Figures for personal contacts between salesmen 
1929 recently released by and the home office, 
the Aeronautical Chamber A survey recently conducted by the 
of Commerce give the air- Detroit Aircraft Corporation showed 
plane production at 6034 that approximately 180 companies 
planes and the value of now own one or more planes. At least 
motors and planes manufac- 20 of these own two or more ships, and 
tured at 98,000,000 dollars, it is believed that this list will be 
In 1929 the production of increased to many hundred by the 
planes for commercial use end of 1930. 

increased 51 percent by During the recent scramble to in¬ 
number and 93 percent crease production in an attempt to 
over the preceding year in meet the sudden demand for planes, 
value. There is nothing many plants were expanded more 
phenomenal m this increase, rapidly than future economic con- 
but itis a record which few ditions warranted. Certain companies 
industries could point to now find themselves with uneconom- 
last year, and one of the ical manufacturing facibties on their 
best Indications of the in- hands, and this will result in a certain 
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amount of new plant construction in 
the near future. 

Airplane buyers today are most 
discriminating, and usually carefully 
compare the performance, reputation, 
and price of all ships that might 
fulfill their requirements. This has 
placed certain of the smaller com¬ 
panies, whose planes are not soundly 
engineered, in a serious position, and 
will undoubtedly result in a great reduc¬ 
tion in the number of aircraft manu¬ 
facturing companies. The Department 
of Commerce recently listed 240 com¬ 
panies that claimed to manufacture 
airplanes. The great majority of these 
were not equipped for anything like 
production, and many were founded 
purely as a basis for stock promotion. 
The production of 20 of these com¬ 
panies accounted for 85 percent of the 
1929 production. By the end of 1930, 
it is probable that the number of com¬ 
panies engaged in all phases of aviation 
will be greatly reduced. 

The prospective investor will do 
well to limit his investments in aviation 
enterprises to those companies which 
have a long record of achievement 
behind them, or holding companies 
controlling a well rounded group of 
organizations the permanency of which 
is assured by past accomplishments. 

T he most significant factor of the 
industry for 1929 was the vast 
amount of new money that was poured 
into aviation, and the many mergers 
which were consummated. In the last 
18 months, some 60 formerly inde¬ 
pendent companies have been merged 
into the *‘Big Four,'’ composed of the 
Curtiss-Wright Corporation, the Avia¬ 
tion Corporation of America, the 
United Aircraft and Transport Com¬ 
pany, and the Detroit Aircraft Cor¬ 
poration. Each of these companies 
controls a well rounded group of from 
10 to 20 organizations specializing in 
various lines of manufacture and opera¬ 
tion. There are still some 20 strong in¬ 
dependent companies that have enough 
reputation and financial backing to 
meet the larger groups in any period of 
competition. In view of the stock mar¬ 
ket situation, it is not probable that 
there will be much further consolidation 
during the present year except possibly 
in the accessory or raw material fields. 

The industry is now going through 
the third stage of its development. 
From the time of the Wright brothers’ 
first flight until Colonel Lindbergh’s 
flight in 1927, aviation was going 
through an engineering development. 
During this period, the basic aero¬ 
dynamic problems were solved; and the 
next 18 months were devoted to 
meeting problems of efficient produc¬ 
tion. The latter half of 1928 and 1929 
saw nearly 500,000,000 dollars of new 
financing poured into various aviation 
enterprises, the merger of many com¬ 
panies, and the introduction of more 


highly efficient buadness management. 

We now approach 1930, when the 
main emphasis will be laid on efficient 
merchandising and selling the public 
and the business man on the practical 
time and money-saving value of flying. 
Until the last six months, airplane 
sales took care of themselves, but now 
with more discriminating buyers and 



Progregfl of aviation compared with that 

of the automobile: firgt eight yeara of each 

the ready market from commercial 
operators and transi)ort lines well 
covered, the industry has had to 
branch out and seek new purchasers. 
Up to the last year, not more than 
five companies had developed anything 
like a nation-wide distributing or¬ 
ganization. Now every company is 
making efforts to establish dealers and 
distributors in all parts of the country. 
Most of the companies are requiring 
that these distributors make arrange¬ 
ments for servicing and storing planes, 
and some are requiring that they carry 
a stock of replacement parts. 

Showrooms have already been es¬ 
tablished in some of the larger cities, 
and the next few years will probably 
see even cabin planes on perma¬ 
nent exhibition in the business sec¬ 
tions of every large community. 

Financing plans have recently been 
put into effect by the better established 
companies, and it is now as easy to 
finance the purchase of an airplane 


as it is to buy an automobile out of 
income instead of capital, 

Every few months we fMN» apme 
statement predicting that in the future 
we will all have “flivver” planes perked 
alongside our automobiles in Our 
garages, that soon we will be flying 
directly to the roofs of our office 
buildings, and other startling devel¬ 
opments. Such things may come in 
the next generation, but it is doubtful 
if the readers of this article will 
ever witness much change in design. 

I T is a brave man indeed who is 
willing to make any predictions as 
to what the future holds in store for 
aviation, but there are some things that 
stand out as fairly certain. In spite of 
all the many new developments in the 
field of aeronautics, it is doubtful if 
we will see much basic change in air¬ 
plane design in the next few years. 
Improvements and refinements, of 
course, will be made. These will 
increase the speed and carrying ca¬ 
pacity, reduce the length of run re¬ 
quired to land and take-off, give more 
comfort and even greater reliability. 
We will see many spectacular ex¬ 
periments in the next few years, but 
our present modern planes incorporate 
the features that make for safe, 
dependable operation. The engineering 
departments of several of the larger 
airplane manufacturing companies are 
working on radically different designs, 
but it will be many years before any 
of them will have gone through the 
engineering development necessary to 
bring them to the point of safe, 
practical application to air travel. 

The present year will see the aviation 
Industry settled on a definite stable 
business basis, with healthy increases 
in the value of products, and popular 
confidence in flying. Spectacular 
achievements will be less frequent, 
for there will be less need of them. 
The problem which is rapidly being 
solved will be to place dependable, 
economical aviation equipment at the 
convenient disposal of every individual 
and corporation in need of fast trans¬ 
portation. 



EVERY RtZABLE TOWN BOASTS ONE OR MORE AIRFORTS 

In 1926 there were very few well<equippe4 airports but at ths ^ of 1929 tb«lr number hid 
multiplied over 15 timeB. Now many communltiM havS Mwil and otheis Sre beins saoea 
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Tan.|^£d Commerce Abides Where 
^ildren Smoke and Swim 

The Antipodean Manus Are the Pack 
, Peddlers of the Pacific 



^R. MARGARET MEAD, 
Assistant Curator of Ethnol¬ 
ogy in the American Museum 
of Natural History, recently 
returned from the Pacific where she 
had been investigating Melanesian 
tribes on the islands off the coast of 
New Guinea. Dr. Mead*s presence in 
the Admiralty Islands was prompted 
by a desire to see how children and 
adolescents of a primitive people com¬ 
pare with children and adolescents in 
civilized society. The Admiralty Is¬ 
lands formed a part of what was Ger¬ 
man New Guinea, but they are now 
governed by Australia under a League 
of Nations mandate. 

These islands were selected because 
they have been little studied. The 
Manus, while a primitive people, are 
highly developed commercially. The 
Manus number about 2000 and they 
live in several thatched Venices on 
stilts like Swiss lake villages. Why 
these people should have left the main¬ 
land for the reefs and tiny volcanic 
peaks where there is standing room 




BUILT ON PILES 

A South Sea Venice. Visiting and trading 
is done by water with the aid of canoea 


only, is a-mystery of the South Seas. 

Dr. Mead learned the language of 
the Manus and made an excellent 
collection to illustrate their manners 
and customs. The Manus are boin 
traders and they ex¬ 
change anything at 
a profit. They bring 
sea water to the main¬ 
land and exchange it 
for fresh water with 
those who live on the. 
mainland. The fresh 
water is transported 
to their island home. 

The legal tender is 
dog’s teeth, but the 
currency was becom¬ 
ing debased because 
wily traders had been 

GIRLS MAY SMOKE 

An adolescent girl holding up the skele¬ 
tons of fish she has eaten. It looks like a 
perpetual L-ent. Below is a war charm, 
one of the interesting specimens collocted 

importing the teeth from 
China and Turkey. In trad¬ 
ing with the whites, Louisi¬ 
ana tobacco twist is the 
standard of barter and as it 
passes from dirty hand to 
dirty hand it becomes 
mouldy and it has to be 
consumed in a i)ipe or rolled 
into cigarettes with the aid 
of old newspapers. Children 
of both sexes begin to smoke 
at the age of three and it ap¬ 
parently does them no harm, 
nor does it stunt their growth 
—but it surely looks extraordinary. 

The Manus developed the character 
of traders because they have a virtual 
monopoly on fish, while the main- 
landers had virtual monopolies of every¬ 
thing else. The Manus catch fish, 
trade them to one mainland tribe for 



A CANOE FUNERAL 

The Manus of the Admiralty Islands 
have curious death customs. It is neces¬ 
sary to bury the deceased on the land 



POST MORTEM HOUSE MOVING 

After a death it is customary to remove a 
house to a new location, as is being done 

carved wood, trade the wood to an¬ 
other tribe for pigs, and trade^ the pigs 
to another tribe for dog’s teeth, making 
a profit on each transaction. 

The Manus are so isolated that they 
must use canoes or swim. Even chil¬ 
dren three years old swim and are able 
to handle canoes. The oldest member 
of the tribe can remember only one 
case of drowning. Two children were 
out in a canoe which capsized and the 
younger, aged three, was drowned. 
The father wanted the other child, aged 
five, punished for murder, as any five- 
year-old child should be able to swim 
half a mile and tow another one. There 
is eternal wrangling about nothing 
among the tribesmen, and they like 
nothing so well as to foregather at 
the sound of a native drum. 

Their religion is based on worship of 
the spirits of ancestors and the com¬ 
munity laws are maintained by religion 
and shame rather than by civil punish¬ 
ments. 



bed model native art 

Tbe Manus sve the only South Sea people that sleep in regular Here we have a wooden bowl with a crocodile’s head and a pig's 

beds. This bed certainly looks hard, especial^ the pliiow tail. This is probably the South Soa Islander s conception of art 
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THREE Views op Progress in the Dynamo Room of Grand Central 


Moving a Substation Underground 

Without Interruption of Service, Substation Is Moved 
Seven City Blocks to New Underground Location 


W ITH the co-operation of the 
General Electric Company 
and the Thompson-Starrett 
Company, the New York 
Central Railroad Company recently 
completed the unique engineering feat 
of dismantling and transposing the 
Grand Central Terminal power plant 
—a city block in area—from its former 
location on the surface at Lexington 
Avenue and 50th Street, New York 
City, to a site about 100 feet under¬ 
ground and seven blocks distant. The 
present installation constitutes the 
world’s largest power substation. 

Light, heat, and power is distributed 
by this plant to more than 60,000 
persons occupying floor space exceed¬ 
ing 256 acres. This plant provides 
the electricity which illuminates 
100,000 or more electric lights, 
moves more than 650 trains daily, 
operates 325 elevators in 28 buildings, 
and supplies these buildings- -among 
the largest in the world—with the 
hot water which heats some, the 
steam that heats others, and hot 
water for general purposes. It also 
distributes steam to warm innumerable 
railroad cars, and it compresses air, 
not only for railroad purposes, but to 
open and close hundreds of elevator 
doors in the buildings, to assist in 
cleaning, and for other uses. 

The magnitude of this moving job 
becomes apparent when one considers 


By F. B. FREEMAN 

Chief Engineer. New York CentrmI Reifroed 

that the engineers were compelled to 
dismantle the plant, move much of it 
the distance of seven blocks, and add 
new apparatus, without interfering 
with the operation of the terminal or of 
the trains entering it, without hamper¬ 
ing street traflfic, which is quite heavy, 
and finish the job on a scheduled date 
which necessitated the work being 
placed on an emergency basis, all due 
to the former site being required for 
the construction of the new Waldorf- 
Astoria Hotel, 

The economic necessity for a change 
in the location of the old plant was 
foreseen, due to the ever-rising mid¬ 
town real estate values, some years ago, 
and careful studies showed the ad¬ 
visability of moving the power plant 
facilities underground. It was pre¬ 
supposed in all plans, however, that 
the major apparatus would remain at^ 
50th Street, 

I N line with the company’s general 
expansion program, the present 
site^of the substation—an excavation 
about 90 feet deep and 225 feet long 
by 60 feet wide— had previously been 
made in the solid rock under 48rd 
Street, to accommodate a boiler plant. 
Two boilers were installed, with room 
for four more. This plant consisted of 
four floors: a basement, a boiler room, 
a mdter room, and the coal bunkers. 
The stack extended to the top of the 


Commodore Hotel and was concealed 
in that structure. 

Another vast cellar was also dug 
out under the southern end of the 
Graybar Building, adjoining this boiler 
plant excavation, for the accommoda¬ 
tion of the mechanical facilities which, 
under the early plans alluded to, were 
not to be included among those to be 
placed underground at 50th Street at 
some future date. Calculations then 
established the fact that it would be 
possible to utilize the great stone vault, 
intended for the boiler plant, as the 
new site of the substation. 

Ordinarily, six months would be 
required to draft the plans, and at 
least a year for the construction andi 
removal. The lease was signed March 
4, 1929, and dates set for the clearing 
of the various buildings for demolition. 
Although no drawings had been pre- 
pared« other than preliminary sketches, 
work was begun at once unde^ verbal 
direction, followed by drawings as soon 
as possible. Despite these trying ooUr 
ditions, no change in any major plan 
was necessary during the course of this 
work, ^ 

Briefly, the following fat'oad ptaiiS 
were carried out: 

The steam generating plant iim 
aboliidied and steam was purcliasied 
from the New York Steam Cotephny 
system; and the space under the 
Graybar Building was tunied 1^ 
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TERMINAL'S New Heat, Light, and Power Plant, 100 Feet Underground 


a heater and pump room to utilize 
this steam to heat the immense quan¬ 
tities of hot water needed, utiUzing 
tanks of 20,000- and 50,000-gallon 
capacity. In this space were also 
placed the fire pumps, hot and cold 
water pumps, air compressors, and 
other auxiliary apparatus. 

The two boilers were removed from 
the ‘‘boiler plant’* excavation, the 
basement was enlarged, concrete foun¬ 
dations constructed for the 10 rotaries, 
an operating floor provided for conduits 
and with spaces for transformers, 
switchboards, oil switches, and other 
apparatus. Also, crane girders and a 
80-ton electric crane were provided. 

The meter room was made into an 
exhaust fan room, taking air from the 
top of the substation and exhausting it 
into the boiler breeching of the old 
arrangement and thence up the stack. 
The bunker space was converted into 
a stand-by battery room. Here was 
installed an 8000-ampere battery con¬ 
sisting of 150 cells, each weighing 4550 
pounds. 

The transfer of this battery was a 
major problem. A city ordinance 
prohibits the transportation of acid in 
open tanks through the streets, and use 
was made of an underground trucking 
passage. Time being at a premium, 
the battery could not be dismantled. 
Part of the acid was removed, the 
plates were clamped in place, and each 
cell was placed on wheels and lowered 
by tackle a distance of about 65 feet. 
They were hauled underground by an 
electric truck to 48rd Street, and raised 
by an elevator to their present site. 
During the moving not a drop of acid 
was spilled and not a cell was injured. 
The care that had to be exercised may 
be judged by the fact that the weight 
of each was sustained on glass plates. 

Rehability of service was assured by 
connecting the lighting substation at 


50th Street to the New York Central 
high-tension system and the lighting 
substation at 48rd Street to the New 
York Edison system. This stand-by 
battery was removed and re-assembled 
and placed in service in 53 days. 

The total weight of the 10 rotaries 
installed, their transformers and other 
major electrical apparatus, was 850 
tons. Much of this had to be lowered 
piece by piece a vertical distance of 
60 feet from the unloading platform 
to the substation main floor. All 
materials were moved by flat cars from 
60th Street on tracks which could be 
kept out of service only a few hours at 
a time. To remove 30-ton armatures in 
a limited number of minutes required 
exceptional skill. 

T he traction system of third-rail 
feeders, 36 in number, extended 
through a complicated system of ducts 
from the substation at 50th Street to 
various third-rail sections on both levels 
of the terminal. To lead them all to the 
new substation would require an ex¬ 
pensive duct system and miles of cable. 
Therefore, a circuit-breaker house was 
constructed at 49th Street and all these 
cables connected to switchboard panels 
therein, but under distant control 
from 43rd Street. Twelve cables were 
connected between the 43rd Street 
substation and this circuit-breaker 
house. 

These cables carry the average 
current to this 49th Street house, where 
it is subdivided among the various 
third-rail feeders. The electrical effect 
is the same as though the 50th Street 
substation had not been moved; but 
the relaying by miles of wires was 
eliminated. 

Since the piping system of the 
terminal was laid out in a square with 
one corner near 60th Street, where 
steam, water, and air were introduced, 


and another corner near 43rd Street, it 
was decided to open these pipes at 
43rd Street as a new feeding point and 
to close them at 50th Street, thus using 
the same pipes. 

Existing masonry conduits were used, 
as far as possible, to contain the electric 
cables and supplement these by an 
overhead metal conduit system in 
existing trucking subways. It was 
necessary to install and support in an 
elevated position throughout the ter¬ 
minal, approximately 20 miles of 3J4- 
inch steel conduits. Into these conduits 
and the existing masonry conduits, 
35 miles of cables of large size were 
drawn. These are the lighting and 
traction feeders. In addition, several 
miles of high tension and control cables 
were installed. The conduits concealed 
in the floor of the substation have a 
total length of 26,000 feet. In each 
conduit, from one to 16 wires are 
installed. 

The high-tension masonry bus is 175 
feet long and is divided into five sec¬ 
tions. Connecting to it are 36 high- 
tension oil switches. More than 70 
tons of bar copper was used in the 
buses. This all had to be drilled, 
bent, insulated, and supported. 

All this work was accomplished 
without any interruption to, or inter¬ 
ference with, the normal operation of 
buildings, in the lighting or signal 
power supply, or in the traction current 
for the movement of trains. No traffic 
delay occurred in connection with the 
loading or unloading of apparatus, 
although such work took place on 
tracks in daily rush-hour service. Each 
unit of the new plant started operation 
on or ahead of schedule. Kq damage 
was done to any piece of apparatus 
during transfer. And during the entire 
intricate operation, which was com¬ 
pleted at a cost of more than 3,000,000 
dollars, not a single man was injured. 
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Wanned By Satsm 


An Engineer's Discussion of the Familiar Proposal to Dii^ 
Power from the EartWs Hot Interior 


T hat the interior of the earth 
is very hot is one of the things 
that peojSle generally believe, 
without knowing anything 
about it. Primitive men needed 
no evidence other than volcanic out¬ 
breaks to convince them of it, but 
then the number of people who have 
ever seen a volcano at any^ time, much 
less one in eruption, must be very small 
indeed, and it is probable that the idea 
is one of those that the superstitious 
mind (and most of us are superstitious) 
has a natural tendency to believe. 
Millions of people believe that there is 
somewhere a place of everlasting fire 
where the wicked will be eternally 
punished for their sins on earth. Of 
course, such an idea originated in warm 
countries, where heat makes people 
uncomfortable. The primitives of 
the northland believed the place of 
eternal punishment was a cold 
place. The inside of the earth was 
a conveniently inaccessible place 
to assign as the locus of Sheol, 
Gehenna, Hades, or whatever 
the hot place was called. 

Interest in Hell as a place of 
eternal punishment has generally 
waned and many people now feel 
that they catch enough Hell on 
earth, without expecting any more in 
the hereafter. Meanwhile the idea of 
a hot interior of the earth has received 
some scientific support from the dis¬ 
covery that the earth is cooling down. 

O F recent years public attention has 
been stirred, every now and then, 
by someone’s suggestion that since the 
interior of the earth is very hot, all we 
have to do is to find a way of bringing 
the heat to the surface and we will 
thereafter have a perpetual source of 
heat, without having to dig and burn 
coal. There is something peculiarly 
comforting in the thought that the 
presiding genius of the hot place, in¬ 
stead of being an evil spirit who will 
torture us forever, may really be a 
beneficient individual who will bless 
our descendants by freeing them from 
coal strikes and furnace tending, and 
it seems worth while to consider 
whether there >is any more inherent 
probability in the new view than there 
was in the old one. 

Why do believe the interior of the 
earth is very hot? The distance from 
the outside of the earth to the center is 
about 21,000,000 feet and the deepest 

•See^’Araong Our ContributoM,” page 421 


By THOMAS T. READ, E.M., Ph-D.* 

Vinton frotonot ot Mining, Coiumbia Vniaoraity 

hole men have made into it is about 
9850 feet or about 0.045 percent of the 
whole distance. But hold up, where 
is that measured from? From the top 
of the hole, of course. It does not re¬ 
quire a very alert mind to see that a 
man who dug a hole in the bottom of a 
valley would be starting nearer the 
center of the earth than a man who dug 
a hole, starting on top of a hill. 
The deepest hole is Oscar Howard's 
No. 7 Hathaway well in the Sante Fe 
Spring Field in California, and it does 
not get as near the center of the earth 
as many “deeps" in the Pacific Ocean, 



JUST A SCRATCH 
The deepest place in the sea, exasgerated 
six times, is snown at the top of tine outer 
circle representing the earth. In actual 
distance this place reaches only 1/620 
of the distance to the earth’s center 

for its reported depth in January was 
9350 feet. The highest mountains 
stick up nearly six miles above mean 
sea level, and the deepest boles in the 
ocean bed are even deeper, so that the 
holes that men have been able to make 
are only about one quarter as deep as 
the holes Nature has made. 

But men have made lots of holes 
several thousand feet deep; the total 
number of oil-wells in the world is 
somewhere near a half million, not to 
mention water wells and mines. I have, 
myself been 6700 feet below the surface 
of the earth in the St. John del Key 
mine in Brasil, which has idnee been 
deepened to over 7200 feet. Workings 
in South Africa are 7600 feet deep. 
As you go down in these holes you 
find the temperature rises as you 


acend. To make matters more <^polt 
for us, the rate of increase is diffe^i^ ^ 
different places. In some it is asiiBliUieh 
as one degree Fahrenheit for every 60 
feet in depth. In South Africa whhre 
there are many deep mines, the rate is 
only one degree for every 250 feet. 

It is all very puzzling, for if Ae 
earth was uniformly hot all over hiui> 
dreds of millions of years ago and hss 
been cooling down ever since, it is evi¬ 
dent that it ought to have cooled down 
faster near the poles, and the rate Of in¬ 
crease as you go down there ought to 
be slower. No one has yet found it 
convenient to dig deep holes near the 
poles, so we do not know what it is like 
underground, but we do know that 
there are active volcanoes in Iceland 
where there ought not to be any if the 
earth has been cooling off for him- 
dreds of millions of years. The only 
way to get around that is to sup¬ 
pose that relatively recent cracks 
in the earth's crust have let hot 
material come up from below, 
just as hot lava comes up in a 
volcanic outburst. 

Explaining the mechanism of a 
volcano is much more difficult than 
explaining that of a radio set, for 
there are at least a thousand people 
who are interested in and somewhat 
familiar with radio, to every one who 
knows or cares anything about a vol¬ 
cano. The simplest way is to say that 
volcanoes are local hot spots on the 
earth's surface, much as a steam radia¬ 
tor is a local hot spot in a room. We 
know very well where the steam in a 
radiator comes from, but there are at 
least seven different hypotheses as to 
what makes lava melt. The one which 
nobody believes any longer is that 
the interior of the earth is molten, and 
that the lava comes up from below as 
steam does from the boiler in the cellar. 

«*A LTOGETHER, figuring out that 
X\ the interior of the earth is at a 
temperature of 7000 degrees, or 27,000 ■ 
degrees, as Various people have done, 
seems to me to be a go<^ deal like the 
well known process by which a city 
dweller figures out, with pencil and 
paper, how he can get rich by raising 
chickens. The scientist calls the proc¬ 
ess extrapolation; you know the course 
of the line from A to B, and you simply 
prolong it to C. It is perfectly e«sy to 
prolong a straight line, but when . iho 
known points make a line that 
like the t^nck made by a ttro-day oM 
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caU trying to get to the other side of the 
pasture, prolonging it is anybody's 
guess. Anyway, you always can say, 
if anybody denies your conclusions, 
that he can not prove it is not the way 
you say it is. 

After all, it doesn't matter just how 
hot the interior of the* earth is, as long 
as it is a good deal hotter than the out¬ 
side, and everybody who knows the 
evidence of observations made can at 
least agree on that much. 

The next question is, what of it? 
Eveiybody knows that Palm Beach is 
considerably warmer than Kennebunk- 
port in January, but the only practi¬ 
cable way for a Kennebunkporter to 
benefit by it is to buy a ticket to 
Florida. The people who dream of 
having Satan for a janitor are pleas¬ 
antly vague about it. They propose 
to dig holes anywhere from five to 25 
times as deep as the deepest artificial 
holes yet made and somehow bring the 
heat up the hole. 

Maybe the digging of the hole can be 
done. It costs from 75,000 to 150,000 
dollars to dig a deep oil well and the 
deeper you go the more expensive it 
gets. A hole five miles deep probably 
could not be made at all with present 
methods and equipment, and even if it 
could no one could guess whether it 
would cost 6,000,000 or 60,000,000 
dollars. Obviously we would have to 
have two holes, for if the water to make 
the steam went down an inner or outer 
tube in the same hole that the steam 
was coming up, the heat in the steam 
would go into the water. In fact, it is 
a very puzzling problem how, starting 
with steam at the bottom of a hole five 



ONE OF THE EARTH’S “HOT SPOTS,” THE GEYSERS, CALIFORNIA 

Wells drilled into the warm ground at The Geysers, 60 miles north of San Francisco, give 
steam at high pressure. This thermal region has been studied scientifically by Dr. Arthur 
L. Day, Director of the Geophysical Laboratory of the Carnegie Institution of Washington 
and Dr. E. T. Allen of that Laboratory. This photograph, showing escaping steam, was 
taken by Dr. Day. aa was the one on the cover of our number for November. Through an 
inadvertence having to do with editorial routine that fact was not then mentioned 


merely because no one now knows how raising the pressure raises the boiling 
to do it. point, but the interesting thing is that 

But here another question troubles it finally gets to the point where you 
us. How would we keep the hole open, can not boil it at all. Perhaps it w^ould 
even if we could make it? Everybody be better to say that at such high 


miles deep, you could get it to the top 
without having it cool down and con¬ 
dense to water again. But maybe it 
could be done if the steam passed 
through the hole fast enough, for the 
rate at which the heat would leak away 
is so many heat units per minute and 
if the quantity of steam passing 
through is multiplied by ten the per¬ 
centage of heat lost is reduced to one 
tenth. So let’s say it can perhaps be 
done, and that we will trust inventive 
genius to find the way. 

A ssuming that we can make a 
L hole for the water to go down and 
another for the water to come up, the 
next question is, how to connect them 
at the bottom. The only reasonable 
answer is, I do not know. The boring 
of oil wells is done from the surface, but 
to make a hole five times as deep as 
the present deepest would probably 
involve getting down inside it, and 
since we are being so generous let us 
concede that perhaps people could 
somehow get to the bottom of the hole 
and make a cross passage. It is only 
a few years since nearly everybody was 
quft© sure that men could hever fly 
through the air, and it is decidedly 
risky to say anything cannot he done, 


knows that in making the tunnels 
under the North and East Rivers, in 
New York, much engineering skill is 
required to guard against the pressure 
forcing the soft materials of the river 
bottom into the hole that is being 
made. At these shallow depths the 
pressures are such that compressed air, 
cast iron rings, and concrete are able 
to cope with them, but when we talk 
about depths of five miles, or 25 miles, 
we are in a region of immensely greater 
pressures. From laboratory experi¬ 
ments Professor Adams, of McGill 
University, concluded that holes could 
exist in solid granite at a depth of 
11 miles. Whether they could exist at 
twice that depth is extremely doubtful; 
where the rock is not solid much diffi¬ 
culty is experienced in keeping the 
holes open in ordinary mines. 

Finally, there are those inexorable 
things, the laws of thermodynamics. 
Lest the reader hastily turn over the 
page, let me say at once that I am not 
going to tell what they are. Everyone 
knows that you can not cook eggs on 
top of mountains, because the water 
boils at too low a temperature to cook 
the eggs. The reason is, that tlie. 
lowered pressure lowers the boiling 
point. So it is easy to understand that 


pressures and temperatures no one can 
say whether you would have w^ater or 
steam. If a hole five miles deep were 
filled with water flowing down it, to 
come up the other hole as steam, the 
pressure at the bottom would be about 
11,500 pounds per square inch and the 
temperature, on the basis of one de¬ 
gree for every 200 feet, would be 130 
degrees above what it started down at, 
or say 200 degrees. This is below the 
boiling point at surface pressure. The 
critical pressure of water is about 3000 
pounds per square inch; at that pres¬ 
sure it boils at 690° Fahrenheit, and 
above that pressure no increase in 
temperature would make it boil. Since 
the pressure at the bottom of the hole 
would be nearly four times the critical 
pressure, even the heat of an oxy- 
acetylene blowpipe would not suffice to 
make it boil there. But this difficulty 
could be met by letting the water, after 
it had descended a limited distance, 
discharge into an open catch basin, and 
so go on down, arriving at the bottom 
at a pressure corresponding to the last 
drop, or 438 pounds to the square inch 
for a drop of 1000 feet. At this pressure 
a temperature of 450° Fahrenheit 
would suffice to make it boil. 

Of course it is not necessary that the 
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water should boil at the bottom of the 
hole, but what we are after is heat, and 
a pound of water raised ISO® Fahren¬ 
heit in temperature has taken on 130 
heat units, while a pound of water that 
has been converted into steam 130® 
Fahrenheit above its initial tempera¬ 
ture (whatever that was), has taken 
on 1102 units. Because of the greater 
heat-transporting power, therefore, we 


working substances. Perhaps a Jules 
Verne oould imiagine 8<Hne way in 
which the water eould be made to pass 
out through channels to great dis¬ 
tances from the bottom of the hole, 
finally returning to the bottom of the 
other hole to emerge as steam, but my 
own fancy ie unequal to the task. 
Engineers naturally hesitate to say that 
anything can not be done, but they 



ANOTHER WELL KNOWN HOT SPOT-IN ITALY 

Steam eBcaping from thermal reffion at Lardarello in Tuacany. Here several thousand horse¬ 
power of energy have actually been developed but. aa the author states, these thermal areas 
arc not a promising source of vast energy such as the world needs to keep the wheels moving 


should much prefer to bring the heat 
up in steam. Let us see whether there 
is any chance that we could do this. 

Suppose that at the place where we 
are trying to get heat from the depths 
the rate of temperature is 1° Fahren¬ 
heit for every 100 feet; which certainly 
is the upper limit, according to the bore¬ 
hole records. At this rate the tempera¬ 
ture at 26,000 feet would be 320® 
Fahrenheit, or that inside an ordinary 
steam boiler which is working at 76 
pounds pressure per square inch. By 
cutting our last drop down to a little 
less than 200 feet we could reduce the 
water pressure to 75 pounds and, after 
all this trouble and expense, we would 

have-a set-up as practicable as an 

ordinary cheap coal-fired boiler; with 
the sole advantage that we would not 
use any coal in it, if—and there is a big 
''if'*—we could get the heat out of the 
rock into the water. 

The cause of that ‘‘if*’ is that rock is, 
as geologists know, not much better 
as a conductor of heat than the pro¬ 
tective coverings that are put on steam 
pipes to keep them from losing their 
heat. The first few pounds of water 
would cool the surface of the rock, 
and the heat would have to pass 
through the rock by conduction and 
this rate is exceedingly slow even 
where considerable differences of tem¬ 
perature exist between Ti and T 2 — 
the respective temperatures of the two 


that I shall not attempt t;a 
here!^ Suffice it to man t^t the 
“steam'* is not Just Imi con¬ 

tains a good deal of unoohd^nsible gas 
and also, usually, chemicals t^at m^e 
it impracticable to use it di^ac^ in a 
steam engine, so some of the attempts 
that have been made to qtiliae it de¬ 
pend on using the “steam" to beat 
water and make ordinary Steam ^t 
can be used in an engine. Add to ^Is 
the fact that these hot spots are ViSiaUly 
at places where there is nobo^^eailby 
who is a consumer of power;<||p| :^u 
arrive at something like thS labmiar 
water-power problem of hayibg a 




may say they can not imagine any way 
of doing it, with present knowledge. 

Someone will here say that there 
must be something wrong somewhere, 
because he has seen natural steam 
coming out of the ground in Yellow¬ 
stone Park and has read that there are 
numerous other places where steam 
escapes, while hot springs are even 
more common. There are many of 
these local hot spots on the earth’s 
surface and the scientists do not know 
how they get that way. Many expla¬ 
nations have been offered; such as that 
by earth movement molten rock has 
been brought up from below to near 
the surface and that the steam repre¬ 
sents either surface water that has 
been heated by coming into contact 
with the hot mass, or else that it is 
water vapor that was in the molten 
material and is now escaping from it. 
There are difficulties in all these ex¬ 
planations, and we may here accept 
the two facts that over most of the 
earth’s surface the rate of increase of 
temperature as we go down is too slow 
to offer hope of practically drawing 
heat from tixe interior of the earth, 
and that at some places there are local 
hot spots at which steam issues at the 
surface. 

Suppose, tben« that we forget about 
the rest of the earth and concentrate on 
the bot.spots# There we have what 
Kipling would call “another atory,” one 



NOT AN OIL GUSHER 

The eruption of a Urge steam well driOed 
the thermal soil of a small area in Italy 

source of power but the cost of harness^ 
ing it for utilisation makes it cost more 
than power from coal.* 

T he conclusion therefore Is that 
coal producers need not lie awake 
nights worrying over the possibility of 
having their markets invaded by heat 
drawn from the interior of the earth. 

»" fc ’Towerfro« the Earth,desCtUltlg one tttch 
devdopintni in Italy, Scnmxwic AMsatcaK, Novsiw* 
her, 1929, pagei 422-424—Ed. 

« See dbcatfUn of various sources^df thf 
future, SCisi<x»9iic AMaatCA^v, yubruary, wS» past* 

14lwX45^Bit ^ 
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From the Archeologists* Note Book 



REPAIRING THE PARTHENON 


permits. The site is the most promis¬ 
ing in all Greece and the finds will 
probably be very important. When 
the excavations shall have been com¬ 
pleted we can visualize the Athens of 
Socrates and Plato, as well as that of 
the dandies and revelers, for all sorts 
and conditions of men foregathered 
here. 

Our illustration shows the repair 
rather than restoration of the Parthe-^ 
non. This is not a part of the Agora 
plan but is a necessary although be¬ 
lated attempt to salvage one of the 
world’s most precious structures. 

An Ancient Bakery 

T he remains of what is believed 
to have been the earliest bakery 
established by any civilized people 
were found recently by the Field 
Museum-Oxford University Joint Ex¬ 
pedition to Mesopotamia on the site 
of the ancient city of Jemdet Nasr, 
The bakery consists of a group of clay 
ovens, estimated to have been built 


The druma of the columns of the 6th Century b.c. Parthenon at Athens are being placed 
in their original position, having been thrown down in 1687 during the siege of that city 

Digging up Athens’ Broadway 

A merican scholarships and 
L American dollars have combined 
to excavate the Agora or market-place 
and forum of ancient Athens. This 
might be likened to the Broadway or 
Fifth Avenue of the antique city of 
culture. The cost will run into millions 
and it will require ten years to make the 
excavation in an orderly manner. Prof. 

J. Leslie Shear of Princeton Univer¬ 
sity will direct the work. The Greek 



about 4000 B.c., according to Mr. 
Henry Field, assistant curator of 
physical anthropology at the Field 
Museum of Natural History. The 
ovens consist of large clay mounds, 
hollowed out inside, and with holes 
through the top to permit the passage 
of heat. At their bases are fire holes 
large enough for a man to crawl into. 
Huge piles of cinders of ancient fires 
were found inside. Pots and pans con¬ 
taining the bread to be baked were 
placed on the tops of the ovens, where 
the heat reached them through the 
holes. 


Parliament has passed a special law 
by which the American archeologists 
may condemn the houses by properly 
compensating the owners. The scien¬ 
tific enterprise is backed by over 40 
universities and colleges of the United 
States. The buildings which now 
occupy the site a^e squalid and un¬ 
important. 

The Agora was the heart of Athens— 
commercially and socially. Here we 
had shops, markets, studios, and 
forums for discussions of all kinds. 
Here Apelles exhibited his paintings 
and here occurred the memorable meet¬ 
ing of Diogenes and Alexander the 
Great. Trading was carried on to a 
considerable extent, for Athens was a 
great center for luxurious merchan¬ 
dise. Trial by jury was also inaugurated 
here and we can almost see the reluc¬ 
tant potential jurors of yore trying to 
get excused from duty. 

There are so many references to the 
Agtura in classical literature that the 
task of the archeologists ib much 



simplified. The excavated regions THE OLDEST BAKERY IN THE WcmLD 

wifi be tranalonned in^ a park, as far Remains of day ovens discovered in Mesopotamia at the ancient city of Jemdet Nasr by 

as tnainteOSnce of the antiquities the Field Museum-Oxford University Joint Expedition. Above: an Arab in the fire hole 
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A HUNDRED HALLS IN ONE 

In the ballroom of the Hotel Sherman at Chicago the new art of light has found one of its 
practical applications. Here all the decorations are projected from a suspended chamber 

Light Furnishes 
Ballroom Decorations 

Color-Harmony Introduces a New 
Mode of Expression 



S INCE Bainbridge Bishop pat^ 
exited his “color organ"’ in 1877, 
many artists and inventors 
have been at work on the crea¬ 
tion of an art form of light somewhat 
similar to the age-old art form of 
sound-music. In its early stages this 
pioneer work was greatly hampered 
by the unfortunate and totally un¬ 
founded belief that each color cor¬ 
responded definitely to a musical note. 
Now, however, the light artists of 
later years have come to look at light 
as an independent medium for esthetic 
expression no more related to music 
than to painting or sculpture. Form, 
color, and motion are the basic fac¬ 
tors, according to the theory of Mr. 
Thomas Wilfred, an artist in light who 
has developed his dreams into the 
practical applications which we illua- 
strate in this article. He has designed 
a clever keyboard from which lighting 
of any kind can be controlled with 
such delicacy as to enable an artist to 
express himself in form, color, and 
motion. 

The Hotel Sherman in Chicago, 
wanted a mobile decoration for their 
l)aUroom—one that would be flexible 


enough to allow rapid changes 
to be made for varied functions. 

The hall may thus be u^ for a 
piano recital in the setting of a 
Grecian Court: For the Rotary 
Club luncheon the turning 
wheels, their well-known em¬ 
blem, would be appropriate: 

For a woman's club tea in the 
afternoon^ it can be decorated j 
by diaphanous moving forms 
of a purely abstract nature: At 
night it can be turned into a p^o 
Persian garden, slowly chang¬ 
ing and opening vistas of enchanting 
beauty. 


SUPERSEDING THE FIRE-PLACE 


An instrument which plsys 
phonograph playa music. C 


B form and color as a 
Colored disks are used 


projection instruments in a semi*' 
Rrcle are directed toward every point 


Our first illustration shows the means of the white walls. Below in a small 


by which this is accomplished. The 
ballroom is finished in plain white 
plaster without a trace of decoration, 


chamber is the keyboard from .wbi^h 
the operator commands a view dl the 
entire hall. No operators are re- 


which is all to be provided solely by iiuired in the projection chamber as 
means of light projection. The decora- the keyboard controls the light effects. 


means of Ught pojection. The decora¬ 
tions ere filed like phonograph records 
and are instantly available. The sus- 


The projection chamber is siii^oundsd 
by a runway from which daxicers can 


pended projection chamber tfdces the produce moving diadows of themselves 
place of a portion of the ceiling proper on the walls. 


and carries its own ceiling below. IhSs 
ceiling,in turn is also decorated by 


To enhance further the projector 
Images, a ffood-lighting system Is 


project!^ mobile forms which issue stalled in the edge of ^ runway gml 
from concealed wall instruments. Iluge an ipd^eet neon*tdbe 
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light on the mapended ceiling. I'he 
true eeiUng is not seen, as it is painted 
black and no light is projected on It, 
which would differentiate it from the 
false or suspended ceiling. The effect 
is that of a vast cyclorama, but the 
true surface is entirely obliterated by 
means of the three-dimensional pro¬ 
jecting system used. The illusion of 
three dhnensions is achieved by utiliz¬ 
ing a new principle of optics. One 
of the effects which can be obtained, 
for example, is a tropical forest. 
Through the spaces between huge tree 
trunks can be seen vistas of tropical un¬ 
dergrowth, flowers, sky, and water, 
constantly moving and changing in 
form and color. A cathedral with sun¬ 
light streaming in through a number of 
stained glass windows is another pos¬ 
sibility, Using pure decoration, the 
entire hall may be covered with ab¬ 
stract forms apparently in three 
dimensions, rhythmically advancing 
and receding. Or there may be a 
modern city with a semi-ab¬ 
stract treatment of towers, 
cranes, girders, and bridges, 
swinging and moving. Or, at 
the operator's fancy, there can 
be an oriental fantasy suggest¬ 
ing the ^"thousand and one 
nights" with movements of 
festoons of large jewels among 
minarets and crystal towers. 


M uch poetry has been in¬ 
spired by the fire-place 
of yore, which has now been 
largely replaced by the unin¬ 
spiring steam radiator or the 
unconvincing gas-log. The 
charms of story telling around 
the fire is as extinct as the dodo 
and the electric bulb has in¬ 
spired no poetic muse. How¬ 
ever, we may now take the very 
bulb and make it speak elo¬ 
quently of the "stuff that 
dreams are made of" by a new 
instrument for home use. All 
one does is to open the doors 



which mask a curved screen, select 
a record from the drawer, take the 
tiny keyboard in bis lap and the 
world of make-believe is his. Colored 
glass records rotating at different 
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THE LIGHT KEYBOARD 
All projected images, colon, and movements are 
controlled by means of tiny keys sliding in grooves. 
This enables a recital to be given by a color artist 


PROJECTORS 

Twenty-three projectors in the suspended 
chamber cover the walls with unbroken 
images which are changeable at will 


speeds are used to allow the lights to 
be projected onto a screen background 
lighted from above with the three 
primary colors from minature flood¬ 
lights controlled by the player. Eleven 
buttons enable the player to modify 
the forms and colors projected through 
the slowly moving record to increase 
or decrease the tempo at will, or 
"freeze" any transitory form which 
appeals to the fancy, as long as desired. 

These cabinets can be designed to 
fit the architectural or decorative 
scheme of the room. They take up no 
more space than the modern phono¬ 
graph or radio set. They are self- 
contained and all you need is to con¬ 
nect to an outlet, as with any other 
electrical device. The effect when seen 
for the first time is remarkable. You 
can give a home "color recital"with it. 

With our -noise-racked nerves, it 
would seem logical to seek recreation 
' through silent beauty. We might even 
visualize, with Mr. Wilfred, large 
temples of light where people can find 
a place of silence with light as the 
only language of beauty. 
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The Scientific American Digest 

Newest Developments in Science, Industry, and Engineering 


Individual Hothouses for Plants 

A NEWLY developed paper cover for 
plants* in effect a miniature hothouse 
for each plant, is coming into widespread 
use in some parts of the country. These 
paper covers, called *‘Hotkaps,'^ are in the 
form of cones made of specially prepared 



Individual “hothouses'’ for plants 
being placed by means of the metal 
setter* The pre-formed paper caps 
fit snugly into this special device 


waxed paper about 11 inches in diameter 
at the base. When placed over the plants, 
it is claimed that they protect fully against 
late frosts, wind, insects, and heavy rains. 

The paper cones are inserted in a setter 
made of metal in the exact shape of the 
Hotkaps and the setter thep placed on the 
ground over the seed or plant which is to 
be protected. Slight pressure on the handle 
of the setter forces the Hotkap into the 
ground a distance of H to inch. The 
^ge of the paper cone which protrudes 
from under the edge of the setter is then 
heaped with soil, the setter is removed, 
and the paper is permanently in place. 
After the seeds have germinated and ob¬ 
tained a good start, a slit is cut in the 
side for ventilation; and later the top is cut 
out for the plant to grow through. 

It is claimed that Hotkaps force a much 
earlier growth than would be possible under 
ordinary circumstances. 


General Electric’s Foreign 
Interests Gain 

^HAT the General Electric Company 
* in the future will derive a greater pro¬ 
portion of its income from sources other 
than operations is evident from the sub¬ 
stantial increase ^in its investments in as¬ 
sociated companies, both in this country 
and abroad. 

The greatest gain in such investments 
last year was in leading European com¬ 
panies, in some of which the General 
Electric Company, through International 
General Electric Company, previously had 
stock interests. 

As a result of these acquisitions, invest¬ 


ments of International General Electric 
Company at 74,666,063 dollars December 
31, last, showed an increase of more than 
100 percent over the total a year previously 
—35,418,307 dollars—^funds for such in¬ 
vestments being advanced by the General 
Electric Company. 

General Electric retains intact its hold¬ 
ings of 1,240,530 shares of common of 
Radio Corporation of America, and these, 
too, are included, at conservative values, 
in the investments in associated companies, 
as well as additional capital supplied in 
1929 to Electrical Securities Corporation 
and United Electric Securities Company 
to finance normal expansion of the latter’s 
operations. 

Income from investments in associated 
companies and miscellaneous securities, 
the latter being comparatively small, has 
been increasing each year for the General 
Electric Company and in 1929 represented 
45 percent of all “other income.” Againrt 
a total net of 67,289,880 dollars; including 
that from operations and other income, in 
1929, total “other income” represented 
31.8 percent. 

The 9,681,387 dollars interest and divi¬ 
dends received from associated companies 
and miscellaneous securities in 1929 repre¬ 
sented 6.6 percent of average value at 
which these investments were carried on 
the books of General Electric at the begin¬ 
ning and end of the year. It compares 
with a 7.6 percent return in 1928. 

If the General Electric’s proportion of 
undistributed earnings available for divi¬ 
dends of associated companies had been 
taken into income, the increase in total 
net would have been approximately $1,74 
a share on the 7,211,482 no-par common 
shares outstanding at the close of 1929, 
bringing the per-share figure to $10.71, 


against the $8.97 that was reported. 

Considering undistributed equities and 
various other items, the nearest calculation 
of share earnings would be around 13 dol¬ 
lars on the common, or an increase of more 
than 40 percent above reported figure. 
Total net, on this basis, would be in excess 
of 90,000,000 dollars, whereas actual re¬ 
ported income was 67,289,880 dollars.— 
Barrow’s. 


New Rubber Plants in the United States 

O UBBER plants, of a species so produc- 
tive that it has been exploited almost 
to the point of extinction in its native 
home in Madagascar, are now growing in 
southern California and Florida and have 
withstood the climate during the past 
winter with no apparent damage. So far 
only a few plants have been established 
but this number will be increased as rapidly 
as possible. 

These rubber plants belong to the species 
Euphorbia intiay, and were brought to the 
United States more than a year ago by Dr. 
Charles F. Swingle, botanist of the United 
States Department of Agriculture, who 
spent several months on a plant explora¬ 
tion trip in Madagascar with Professor 
Henri Humbert of the University of 
Algiers. 

Iniuy is a shrub or small tree reported 
tb reach a height of approximately 20 feet, 
although no specimens of this height are 
known to exist at this time. The trees are 
leafless, and present a scraggly appearance. 
Their ability to grow in the very dry 
regions of southern Madagascar is ac¬ 
counted for by an unusual root structure. 
The roots resemble links of sausage, and 
act. as reservoirs for water. 

With the discovery of this plant in 
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Madagascfitf to 1891, commercial exploita¬ 
tion followed at once, and annual rubber 
exportatton 60,000 

pounds to almost a million pounds. The 
ruthless exptottation soon showed its effect, 
reporto Doctor Swindle, in an article in the 
Journal pf Agricultural Research, and within 
a few years intisy had become so rare that 
observers reported it was very difficult to 
find specimens. 

In some of the regions where Doctor 
Swingle found intiay growing there are 
periods of six years at a time when there is 
no rain. 

'*Tho manner of obtaining inliay rub¬ 
ber,*' Doctor Swingle says, ‘"is very simple 
and is one of the factors that led to the 
commercial disappearance of this plant. 
The latex, which flows from any cut, coagu¬ 
lates to the air without further treatment. 
AU that the native has to do is to make 
cuts in the stem, return in a few days and 
pull off bands of rubber of very high 
quality, especially desirable for the manu¬ 
facture of automobile tires. 

“The yield of rubber from stems less 
than one inch in diameter is so slight that 
it does not pay to tap them. However, 
during the time of commercial exploitation, 
spiral cuts were made all the way up the 
tree, and yields of 15 pounds or more of 
rubber would be obtained from a single 
tree. In many cases the first tapping was 
so severe that the tree died outright." 

Two-Way Television Demonstrated 

T elevision has taken another step in 
its development, with the production of 
an experimental system of two-way tele- 
vkion supplemented by the usual two-way 
telephone, permitting the parties to a con¬ 
versation to see as well as to hear each 
other. 

An experimental service between the 
American Telephone and Telegraph Com¬ 
pany’s building at 195 Broadway and Bell 
Telephone Laboratories at 463 West 
Street, which has been in operation for 
some time, was disclosed recently to the 
editors of this magazine. Special tele¬ 
phone-television booths were installed at 
these two buildings. 

In one of these booths a person seats 
himself before a frame in which he will s^ 
the face of the person with whom he is 
talking. His own face is rapidly scanned 
by a mild beam of blue Ught which reflects 



One of the two-way television 
cabinets. On the small “screen” 
in the center, one sees the per¬ 
son at the distant end; and above 
this is the scanning-beam hole 


versation appears with sufficient detail for 
recognition of facial expression. 

The television image is greatly improved 
over that originally demonstrated by Bell 
Telephone Laboratories in 1927, and is 
about twice as large with a corresponding 
increase in detail. The image, which has 
the detail of about five thousand discrete 
points of light, is formed 18 times a second. 
The photo-electric cells, used in picking up 
the face which is to be transmitted, have 
been much improved in sensitiveness and 
give rise to about 10 times the current for 
the same amount of light as did those 
developed for the earlier demonstration. 
This increased sensitivity and the use of 
1 the blue scanning beam have made possible 
the reduction of the dazzle and glare which 
occurred to a certain extent in the earlier 
forms of apparatus. The increased area 
and detail of the image necessitate the use 
[I of a transmitting band of 40 kilocycles. 


New Inexpensive Eight-inch Fan 

T he Westinghouse Electric and Manu¬ 
facturing Company has recently an¬ 
nounced a new eight-inch fan of the non¬ 
oscillating type in the price-range of 
five-inch fans now on the market. It is a 
portable type, the body being made of 
cast iron in an attractive black finish, the 
fan blades are heavy gage sheet steel, and 
the guard is of heavy steel wire. It is single 
speed and is controlled by an on-and-off 
switch in the base. 


even gaze directly at it without incon¬ 
venience. 

The first thing which strikes the ob¬ 
server when he steps into the booth— 
which is lighted with a dim orange light 
to which the photo-electric cells are insensi¬ 
tive— is the absence of the usual telephone. 
Special telephone transmitters and re- 


At right: Arrange¬ 
ment of appara¬ 
tus in two-way 
television. As the 
incoming image 
is viewed through 
the lower scan¬ 
ning disk, the 
speaker's face is 
scanned by the 
upper disk. A 
microphone and 
loudspeaker com¬ 
plete the layout 
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Wasteful America Saves Billion in 
Scrap Annually 

E ven if Americans are wasteful, as is 
often claimed, they salvage nearly a 
billion dollars’ worth of their waste every 
year. This is according to figures of the 
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United States Bureau of Mines on the 
amount of scrap and secondary metal re¬ 
covered, which is increasing every year. 

The waste trade industry is concentrat¬ 
ing in large units. Even gold and silver is 
recovered in quantity from jewelry and 
dental waste. Photographic solutions con¬ 
tain half an ounce of silver to the gallon 
and 1,000,000 feet of waste movie film 
yield 800 ounces. 

Of the 600,000 tons of secondary copper 
recovered annually, part comes from 
300,000 burned out electric lamps collected 
by one company. About 40 percent of the 
annual supply of tin and lead has been 
used before. 

The iron and steel saved in a year is 
worth 500,000,000 doUars. Other metals 
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Rear view of the small air con* 
ditioner showing all of its parts 


salvaged in quantity from scrap, sweepings, 
skimmings, and dross are mercury, zinc, 
antimony, aluminum, and nickel .—Science 
Service. 


A Home-Size Air Conditioner 

F or reasons of health and personal com¬ 
fort, stress has recently been placed upon 
the necessity for purifying and cooling the 
air in which we live and work, in home, 
office, and factory, but most attempts to 
solve the problem have resulted in the 
production of the elaborate air washing 
and refrigerating equipment now commonly 
used in theaters and, in a few cases, in 
office buildings. Recently, however, a 
compact air washer-cooler-ventilator which 
can be used for small offices or even in the 
home was develop)ed by John H. Fedeler, 
Building Superintendent of the New York 
Public Library. 

Mr. Fedeler first realized the necessity 
for such a device when he worked, in 1895, 
as a draftsman for Mr. Edison at the ore 
mines in Edison, New Jersey. When the 
crushing plants at the mines were in opera¬ 
tion, he noticed that the whole country¬ 
side was enveloped with a dense dust 
cloud. He later conceived the idea for the 
unit which he finally developed, but many 
experiments lasting over a period of 30 
years, and the expenditure of thousands of 
dollars were necessary before he attained 
his goal. 

The complete machine is shown on this 
page. Its parts are: a circular brush, the 
“bristles'" of which are of crimped Monel 
metal wire; a scientifically shaped casing of 
light-weight metal; an electric motor; a 
small water pump together with necessary 
tubing of metal and rubber; and a water 
box or tank on which the otW equipment 
is mounted. As the motor rotates the 
brush at a speed of 1600 or 2000 revolutions 
per minute, the pump, which is also run by 
the motor, draws water from the tank and 
throws it into the brtteh. Due to the shape 
of the casing, air is drawn in and as it comes 
in contact with the wet brush, dust and 
dirt in the air are captured by the water and 
thrown by centrifugal force to the casing. 
The constant flow of water carries the dirt 
down into the tank where it settles out and 
may be removed periodically. The air 
also is thrown by centrifugal force to the 
caeing and, because of the shape of the 
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latter, is deflected through the unit into 
the room beyond. The rapid evaporation 
of water in the current of air causes the 
temperature to be appreciably lowered 
and a partial adjustment of humidity. 

When desirable, a small amount of per¬ 
fume may be added to the water used, so 
that the air will be perfumed. Also, when 
the air of any locality has been found to be 
acid, a neutralizing alkali such as ammonia 
may be dissolved in the water. 


Feeding Helps Sick Trees 

RECENT development in the care of 
shade trees is the importance now 
given to “feeding" a sick tree before a lot of 
tree surgery work is attempted. Workers 
in the United States Department of Agri¬ 
culture explain that this does not mean 
that pruning and other surgical work is 
not necessary, but if a tree is not vigor¬ 
ous, an application of plant food is likely 
to prove very helpful in restoring the 
tree to a healthy condition. Fertilizers 


Lane Chandler, movie operator, is 
shown with the “blimp" camera 
cell he has devised. By enclosing 
the camera in this padded cell, 
all clicking is kept from the mi¬ 
crophones while making "talkies" 

which give immediate effect include nitrate 
of soda and sulfate of ammonia, applied 
broadcast in the spring or early summer at 
the rate of two to five pounds for a medium¬ 
sized tree. 

The direct effect of such an application 
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usually lasts for only a year, but the 
indirect effect may be apparent the fol¬ 
lowing year, as it usually stimulates the 
healing of wounds made by pruning or 
cavity work. An excess amount of fer¬ 
tilizer or an application late in the sea¬ 
son may cause injury by stimulating ex¬ 
cessive development of foliage and failure 
to mature the new wood properly before 
winter sets in. 

Centennial of the Modem Scale 

\4ANUFACTURING methods of today 
are concerned chiefly with mass pro¬ 
duction and the waste both of time and 
materials. It naturally follows that ac¬ 
curate weighing plays an important part 
in almost every phase of the production 
schedule. Thus it is that the year 1930, 
marking the centennial of the platform 
scale, is particularly interesting in that it 
shows what may come out of small be¬ 
ginnings. 

From the steelyard of ancient days, there 
was no improvement in methods of weigh¬ 
ing until, in 1830, Thaddeus Fairbanks 
invented the platform scale, the prototype 
of all modern scales. 

It was in 1815 that Major Joseph Fair¬ 
banks moved from Brimfield, Mass., to 
St. Johnsbury, Vermont, and set up a grist 
mill and saw mill on the banks of a little 
creek that ran through this old Vermont 
town. His sons, Erastus and Thaddeus, 
had even broader visions and established a 
wheelwright and foundry business and then 
developed the manufacturing of saws, 
pitchforks, cast-iron plows, and stoves. In 
about the year 1830 the “hemp craze," as 
it was called, struck Vermont and the 
farmers expected to make substantial 
fortunes in raising hemp instead of corn. 
Contracts for making hemp-dressing ma¬ 
chines were awarded to the Fairbanks 
brothers. The question now arose—How 
was the hemp to be weighed? The old 
steelyard was of little use for this service 
and so Thaddeus conceived the idea of 
constructing a huge steelyard beam sus¬ 
pended from a high frame with chains to 
grapple the axle of the cart. An approxi¬ 
mate weight was thereby obtained by a 
process that was both slow and laborious. 
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Evolution of the modern scale. At the left is shown the Fairbanks invented the platform scale. Fairbanks* 
steelyard which was used by man from early times until scale, in center, was the prototype of the one at right 


Thaddeus studied the problem and 
finally conceived the idea of supporting the 
platform upon an A-shaped lever with the 
tip of the lever connected to the steelyard 
by a rod. Though not suspected by 
Thaddeus at the time, he had revolution¬ 
ized all weighing methods and at that mo¬ 
ment the steelyard of old Rome took its 
departure. 

From this small beginning the platform 
scale in all of its ramifications was de¬ 
veloped until today the same principle is in 
use, whether in a health scale, a laundry 
scale, or the ponderous ones used for weigh¬ 
ing the largest railway locomotives. 

Pump Dry Cement Across River 

L the cement required for the recent 
construction of a 16-mile concrete 
highway along the Allegheny River in 
mountidnous Warren County, Pennsyl¬ 
vania, was pumped across the river in dry 
bulk through a three-inch pipe. 

Compressed air at 100 pounds pressure 
carried the cement in powdered form from 
freight cars a distance of 768 feet, the 
length of the pipe, to the batching plant. 
Thk unusual method of handling cement 
proved thoroughly practical and economi¬ 
cal. The pipe was suspended across the 
river from a cable .—Science Service, 

Ford Profits—81,797,861 Dollars 

AFTER showing a deficit for 1927 in 
^ excess of 42,000,000 dollars due to 
the shut-down the latter half of the year 
for re-tooling incident to the production 
^ of the new model, and a deficit of over 


72,000,000 dollars for 1928 due to large 
expenditures to bring up production, the 
Ford Motor Company showed a profit of 
81,797,861 dollars for 1929, the second 
year of production of the Model A. These 
figures are given in the annual balance 
sheet filed recently with the State Com- 



More evidence of the machine age 
in which we live. View of an elec¬ 
tric range on one of the latest Ger¬ 
man motor buses, it was shown at 
a Berlin autoiiioldls,,ahow recently 
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missioner of Corporations of Massachu¬ 
setts. 

Profits for last year were equal, accord¬ 
ing to The New York Times, to $473.79 a 
share on the 172,645 shares of stock, all of 
which are held by Henry Ford, Mrs. Henry 
Ford, and their son, Edsel Ford. 

Floodlight Units Help Prevent 
Liquor Smuggling 

OY an odd twist of the illuminating 
engineer’s mind, the Aqualux under¬ 
water fioodlight, usually operated under 
water for the illumination of swimming 
pools and fountains, is now used to help 
keep the United States dry. 

A unique method for enforcing the 
Volstead Act has been worked out with 
the United States customs and immigra¬ 
tion officials. One of the installations has 
been made on four of the traffic lanes on 
the Buffalo end of the new 4,000,000- 
dollar Peace Bridge linking the United 
States with Canada. 

It was found that a few of the cars re¬ 
turning to the United States over this 
bridge had hiding places constructed on 
the underside designed to contain quanti¬ 
ties of contraband. Such hiding places, 
it was thought, could not be detected. 
It was a different story, however, after 
the floodlights were installed. 

Three Westinghouse floodlights are 
buried in the concrete in the center of each 
traffic lane, and are equipped with 100- 
watt Mazda lamps which are completely 
enclosed by the waterproof housings. The 
spread lenses are protected by a heavy 
iron reinforcing rod embedded in the 
concrete over each light. The Aqualux 
fioodlight is a cubical cast-aluminum box 
SJ4 inches on a side with a gasketed cover 
containing an 8J.s-inch spread roundel. 
A chromium plated metal reflector is 
supplied in order to withstand the severe 
operating conditions. 

With the car well illuminated on the 
underside, a view is obtained by merely 
looking downward into mirrors which are 
located for a distance of 10 feet along the 
curb, and set at an angle of about 45 
degrees. These are five and one half 
inches high and are also protected by iron 
rods set in the concrete. 

When a car stops in the lane for the 
usual inspection, the customs officer can 
see at a glance the details of the underside 
of all cars. If he sees the usual machinery 
and open spaces, there can be but little 
concealed. But, if the mirrors reflect large 
grees of sheet iron, or suspicious boxes or 
tenks, the car is ordered out of line for 
closbr inspection of under-body parts. 
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Learning to Use Our Wings 

Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

In ohatt», Daniel Ou4ieaheim School of Aernnautiei, New York City 


Experiments in Fog Flying 

^EXPERIMENTS in blind flying, under 
the auspices of the Daniel Guggenheim 
Fund for the Promotion of Aeronautics, 
were recently related by Lieutenant James 
H. Doolittle before the Society of Automo¬ 
tive Engineers. 

A number of flights including 180~de- 
gree turns were made with remarkable ac¬ 
curacy, with the pilot seated in an entirely 
covered cockpit, and an assistant in the 
rear cockpit to take charge in case of 
emergency. 

Success was due as much to the remark¬ 
able instruments employed as to the skill 
and pluck of the pilot. The instrument 
board of the N Y 2, Consolidated training 
plane employed in these tests, is shown in 
one of our photographs. The instruments 
included standard tachometer; oil pressure 
gage; oil-temperature gage; airmeter; volt¬ 
meter; compass; bank-and-turn indicator; 
air-speed indicator; altimeter; and rate-of- 
climb indicator. In addition, a very sensi¬ 
tive Kollsman altimeter, graduated in 10- 
foot intervals, a Sperry artillcial horizon, 
and a Sperry directional gyroscope are 
shown in the photograph. 

The directional gyroscope is not truly a 
gyroscope compass because it does not seek 
the north, but once set in a given direction, 
it will maintain that direction without 
serious error for a two-hour period. 

Another very useful instrument em¬ 
ployed was the Sperry artificial horizon. 
Here again a gyroscope is employed (driven 
by a small air turbine which is connected to 
a Venturi placed in the airstream) in this 
case with its axis placed in a vertical posi¬ 
tion. The instrument is so constructed 
that a tiny airplane is seen by the pilot to 


be in normal attitude, climb, dive, left 
wing low, or right wing low, according to 
the position of the plane on which the in¬ 
strument is mounted. 

The ground radio equipment consisted 
of (a) an audible-type radio-beacon, the 



An airplane cockpit equipped for 
experimental flights UMer condi- 
ditions simulating flying in fog 


purpose of which was to direct the incom¬ 
ing airplane to the vicinity of the field or to 
keep the outgoing airplane on its course, 
(b) a visual type localizer-beacon, the func¬ 
tion of which was to lead the pilot to the 
exact point where he should touch his 
wheels in landing; and (c) a ground receiv-, 
ing and transmitting set. 

The visual-type indicator consisted of 
two vibrating reeds, indicating to the pilot 


his position with respect to the beam center. 
When to the right of the beam, the right 
reed vibrated through a greater amplitude. 
When to the left of the beam, the white 
streak caused by the vibration of the left 
reed became longer. When exactly over 
the center of the beam path, the reeds 
vibrated with equal amplitude. Upon ap¬ 
proaching the beacon house, the intensity 
of the signal increased rapidly. At the 
exact moment of passing over the beacon 
house, the reeds stopped momentarily, and 
then started to vibrate again in the oppo¬ 
site direction. 

The beacon employed was of the loop 
type entirely enclosed in a small building, 
with no wires on the outside. In the center 
was the goniometer which tunes the loop 
aerial, so that the correct guiding beam 
was transmitted to the pilot. 

The airplane was taxied out onto the 
field in position for the take-off, and di¬ 
rectly on the radio beam. The altimeter 
was set at zero, and the gyros speeded up. 
At take-off the pilot was able to hold the 
airplane straight by the gyro and the tail in 
the proper attitude by the artificial horizon. 

The localizer beam was followed for 
about four miles and the plane climbed to 
about 1000 feet. A^ 180-degree turn was 
made at this point and the beam followed 
to the beacon. As the beacon was ap¬ 
proached the beam became narrower, and 
the course more exact. 

Upon passing over the beacon house 
again, the reed stopped vibrating, the en¬ 
gine was throttled so that the plane came 
down to a speed of 60 miles per hour, the 
plane was kept absolutely level by the 
artificial horizon, and then flown directly 
to the ground without leveling off. The 
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Side and end views of the Fairchild 6-390 engine described below 


shock of landinf m» uncomfortable but 
could probably ^ eliminated by correctly 
designed landbg gear. 

*^Had the airpme actually been coming 
into a fog-bound airport from a distant 
point/’ said lieutenant Doolittle, ’’it 
would have coipe in along the audible-type 
beacon until it arrived at a point which 
indicated the intersection of the audible 
and visual-type beacon beams. At this 
point the pilot would radio in and request 
that the more powerful beacon be shut 
down to avoid interference. He would 
then follow on along the localizer-beacon 
beam, and at the same time request the 
ground barometric pressure, wind direc¬ 
tion, ceiling, and visibility under the fog. 
Next the pilot would set off the correct 
ground pressure on his altimeter and put 
himsH^ in the proper position to land into 
the wind.” 

These tests covered several months, and 
himdreds of landings were made without 
breakage. They are extremely encourag¬ 
ing, even if they cannot yet be considered 
commercially applicable. 


Plumbiiig and Heating in the Air 

r ' is extraordinary how the airplane con¬ 
structor has to reach out into every in¬ 
dustry and trade to make his craft really 
comfortable for the passenger. In the 
matter of plumbing and heating, the air¬ 
craft designer has had to become his own 
plumber because the trade could not supply 
him with sufficiently light and compact 
equipment. John F. Hardecker, writing in 
D<me$tic Engineering, describes some of 
these very interesting developments. 

In the matter of plumbing, the limita¬ 
tions in the airplane are very severe. The 
fixtures must be light and small, because 
space is very valuable. Governmental 
regulations rigidly prohibit the discharge of 
any waste while in flight. 

Designers have met these limitations by 
providing light combination water tanks 
and waslwtands of polished metal, weighing 
less than five pounds. Water tanks have 
been made of triangular and quarter- 
cylinder shapes so as to fit in corners and 
against cabin walls. A folding washstand 
has been developed which weighs only three 


pounds and fits snugly against the wall 
when not is use. Chemical hoppers have 
been provided, with sloping bottoms so as 
to fit sloping floors. Lavatory compart¬ 
ments on large passefnger planes are fully 
equipped with wash^iimds, closets, towel 
rac^, small cupboards, and so on. 

In the matter of beating, similar in¬ 
genuity has been displayed. Thanks to the 
courtesy of Domestic Engineering, we are 
able to show a special photograph indicat¬ 
ing the heating arrangements on the Ford 
tri-motors now in use on the T. A. T. 
lines. The center motor exhaust pipe 
is installed along the under side of the 
plane. Over the exhaust pipe a large 
housing is placed with a clearance of ap¬ 
proximately one inch on all sides. The 
bottom of the plane is protected by a heavy 
sheet of asbestos. 

Fresh air is taken into the housing at the 
point 1 on the photograph. As the air passes 
through this housing it is warmed by con¬ 
tact with the hot exhaust pipe. The warm 
air is directed into the cabin by pipes of 
sufficient size, located in the floor at the 
center of the cabin. Registers may be 
opened or closed at the will of the pas¬ 
sengers. The valve located at the end of the 


exhaust housing, at point 4, is operated by 
the last register in the cabin. When this 
register is closed, the valve is opened and 
allows the hot air to pass out to prevent 
overheating of the cabin. The funnel 
shaped opening, at point 2, and the regis¬ 
ter, at point 5, lead heated air into the 
cockpit. The opening at point 3 is for 
heating the air for the carbureter and 
operates in the same fashion as the cabin 
heater. 

This simple and inexpensive method of 
heating has proved entirely satisfactory 
in practice, although temperatures under 
operating conditions vary from 36 degrees 
below zero, Fahrenheit, to 185 degrees 
above, and the flying ranges to 12,000 feet 
altitude. 


A New Inverted Engine 

'T^HE in-line air-cooled inverted engine 
for small planes is still growing in popu¬ 
larity. This type offers somewhat less 
head resistance than the star or radial air¬ 
cooled engine and also less hindrance to 
the vision of the pilot. The pilot’s vision 
is particularly satisfactory when the in-line 
air-cooled motor is inverted. The develop¬ 
ment of a six-cylinder in-line air-cooled 
engine by the Fairchild Engine Corpora¬ 
tion is therefore of considerable interest to 
the aviation industry as a whole. The 
Model 6-390, as this new engine is called, 
has the following specifications: 

Bore 4" 

Stroke 6^” 

Total displacement 386 cu. in. 
Compression ratio 5.2 to 1 
Weight dry 336 lbs. 

115 h.p. at 2000 r.p.m. 

Fuel consumption—.55 lbs, per 
BHP /hr at rated power and speed. 

The engine has undergone a satisfactory 
50-hour non-stop run at approximately 
full power. 

The crankcase of the 6-390 is in two 
parts, and designed with special reference 
to ease of maintenance. A novel feature 
in the design is the use of four finished 
pads, two on each side, for mounting the 
engine. This makes for ready installation 
and removal of the engine from a plane. 

The camshaft and rockers at the bottom 
of the engine are supported and enclosed 
by a housing, the cover of which serves as 
the engine oil sump. This makes for less 
noise and greater cleanliness. 
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The airplane pilot and mechanic should 
be particularly pleased with the grouping 
and location of the acceBsories on this en¬ 
gine, which are all placed towards the rear. 
Through a single opening about 12 inches 
by 16 inches in the cowl over the engine, 
it is possible to get at all the accessories as 
well as the starter and generator, oil pres¬ 
sure relief valve, and tachometer drive 
connections. 

Glider Carnival Postponement 

P 0STP0NP:MENT of the New York 
Glider Carnival till late in June was 
announced by Edward P. Warner, chair¬ 
man of the Carnival Committee. The 
event was originally scheduled for April 26 
and 26 at Queens Borough Golf and 
Country Club, Bayside, L. I., N. Y. 

The Carnival was postponed in order to 
allow a number of organizations which had 
entered, sufficient time to complete the 
construction of gliders which they will fly. 
This action was taken following a meeting 
of the executive committee, which consists 
of Miss Amelia Earhart, Norman Siegel, 
C. T. Stork, and E. P. Warner. 

Postponement to a date late in June also 
will enable a number of the collegiate 
glider organizations to take part in the 
event, Mr. Warner pointed out. The pro¬ 
gram of 14 events for novice, second, and 
flrst class glider pilots will remain the same 
as scheduled for the earlier date. 


Avoidable Causes of Accident 

A FORMER Bulgarian army pilot, A. 

Jordanofl, has graphically depicted 
some avoidable causes of airplane acci¬ 
dents in the New York Times. These 
sketches are reproduced below. 

1, indicates a plane striking the side of a 
mountain in a fog. Some sensitive warning 
of the presence of the mountain is an in¬ 
vention still to be made. The present 
remedy is to land rather than to attempt 
to fly through fog at low altitude. 

A misguided effort to stretch a glide by 
putting the plane at a large angle of inci¬ 
dence and BO getting it out of control is 


Illustration 6 speaks for itself. Stunting 
at low altitudes is always dangerous. 

Such diagrams published in the daily 
press may give the public an erroneous idea 
of the hazards of flying, but, on the other 
hand, if every pilot took such rules to heart 
the number of accidents would be greatly 
diminished. 

Testing Gasoline in the Air 

^HE importance of using the best gaso- 
^ line for aircraft is of course obvious 
and a great many of the large oil companies 
now have special aircraft gasoline depart¬ 
ments with experienced aviation men at 
their heads, ready to supply pertinent in- 



Equipment in cockpit for use in 
testing gasoline during flight 

formation to aircraft engine builders and 
operators. 

The Natural Gasoline Association of 
America, in collaboration with the Phillips 
Petroleum Company, has gone a step 
further by equipping a Wasp engined 
Travelair monoplane with a complete set 






illustrated in 2. The longest glide from a 
given altitude occurs at an angle of attack 
of about four degrees for the wings. Rais¬ 
ing the nose slows down the speed of the 
glide, but actually diminishes the gliding 
radius. 

The dangers of too steep a climb are 
shown in 3. If the climb is too steep, the 
engine may not provide enough power to 
maintain the climb, the wings may stall, and 
loss of lift and control lead to trouble. 


Above and below: Illustrations of 
six avoidable types of accidents 


a- 'TO** 


ture in the gasoline feed line, temperatures 
in the carbureter bowl, fuel pump, strainer, 
air intake, cylinder heads, and temperature 
in cylinder-head flanges. 

If these temperature measurements are 
accompanied by the usual determination 
of altitude, air speed, and climbing and 
gliding angles, it is clear that a very 
thorough study of the motor’s operation 
will be available. The temperature of the 
engine parts has sfn obvious bearing on the 
reliability of the motor. 

Model Meet 

A NEW YORK State model airplane 
meet will be held at Binghamton, New 
York, on May 80 and 31. Junior events 
will be for boys under 15 years of age, and 
senior events for young men from 16 to 
21 years of age. 

Outdoor models are to be twin pushers or 
tractors with 40-inch fuselages and a mini¬ 
mum wing surface of 125 square inches. 
Indoor models are to be somewhat smaller, 
with singlo tractor or pusher, propellers 
and with 15-inch fuselages and 24-inch 
wing spreads. 

Nothing spreads interest in actual flying 
as much as the education of our youngsters 
in model work. 

Radio ‘*Flag Stops” in Air Transport 

A MOST interesting development is the 
introduction of flag stops by the 
Transcontinental Air Transport. In order 
to serve more cities along its route, the 
T.A.T. has created three flag stops along 
its transcontinental line; one at Vandalia, 
Ohio, about nine miles north of Dayton; 
one at St. Elmo, Indiana; and one at 
Terre Haute, Indiana, Passengers will be 
able to board the planes at these points by 
simply notifying the company's representa¬ 
tives in time to have the pilot instructed. 
This will be done by radio while the plane 
is in the air. 

Progress on the Lindbergh Line 

W ORKING in active co-operation with 
the Pennsylvania and Atchison 
Railroads, Transcontinental Air Transport 
Lines have issued interesting figures re¬ 
garding the flrst six months’ operations of 
their transcontinental air lines called the 
Lindbergh Line, in recognition of Colonel 
Lindbergh’s service as Chairman of the 
T.A,T. Technical Committee. 

Since its inauguration last July, T. A. T. 
has carried 4846 passengers for a total of 
slightlymore than2,000,0(10 passenger mfles* 




Turning in a sharp climb may be dan¬ 
gerous, as shown fa 4. We beg to differ 
with the author-artist here. Once the air¬ 
plane is up aloft in a steady wind, the wind 
has no effect on its maneuver relative to the 
air—whatever may be its effects from the 
point of view of ground speed. 

The golden rule is illustrated in 6. Never 
attempt to turn back when the engine quits. 
Jumlng without power may result in a 
stall, with consequent disaster. 


of instruments for testing gasoline under 
conditions of actual flight. 

The accompanying photograph shews 
the installatioa of the switch panel and 
recording instruments in the cabin of the 
plane, unng dqUcate thermocoitple and re¬ 
sistance thermometers. A nmtt cddiprer 
henslve aurvey of temperatims may m 
made at any ode time; nannly, tempeiii* 
ture of the rigM wing, tempdroture of vapor 
space and gasoline fa the tanka, tempfaa- 


Its operatfag ratio, obtainOd ^ balan¬ 
cing the number of mifas scheduled againM 
the miles Sown, has been WS percent. 
There were 908,700 m^ Oidfadaled and 
S46,8S4 miles flown. Out of th* 969 ifaip 
eehsduletL 678, or 89.6 percent, awn epn* 
pM^, and 76.9 percent ,of <l» pl|tfa ,ia!iv 

qfafa endoid^ 

eoklfl^ignii^^ a gnpaiw: 

mem pamnifMf iaml1ed>idu^.ltik 
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Chemistry in Industry 

Advances Made in Industrial and Experimental Chemistry 


Dead Sea Becomes Center of 
Live Industry 

HE Dead Sea, in Palestine, long known 
to contain potash and other valuable 
salts, is now being exploited by a chemical 
company which will recover potash from 
its historic waters. Palestine Potash, Ltd., 
has been formed in London with 2,000,000 
dollars in capital to exploit the chemical 
resources of this body of water. Actual 
work will be begun immediately at the con¬ 
fluence of the River Jordan and the Dead 
Sea, where elaborate drying plants have 
been erected and 400 workers engaged. 

The Earl of Lytton, former Viceroy of 
India, is chairman of the new company, 
which intends to increase its capitalization 
as business warrants. Shares already have 
been subscribed by the British and Ameri¬ 
can directors, but additional shares will lx* 
offered to the public in accordance with 
the terms of the concession. Among the 
American directors are Felix Warburg and 
Bernard Flexner of New York. 

Although the start necessarily will be 
slow, the company is bound by its conces¬ 
sion to produce at least 50,000 tons of po¬ 
tassium chloride annually after the tenth 
year. The work will be carried out by 
means of huge drying tanks built on the 
hills on each side of the mouth of the 
Jordan. 

The water of the Dead Sea, which is 300 
feet below sea level, is said to be among the 
world's richest repositories of valuable 
salts, and potash is expected to become one 
of Palestine's most important products. 
The potash will be taken by motor truck 
to Jerusalem and thence to Haifa by rail 
for export. 


Automatic Control of Gasoline Plant 

HE chemical engineer is not slow to 
adapt the ingenious devices of the elec¬ 
trical and mechanical engineer to his own 
problems, thus providing automatic con¬ 
trol for the operations with which he is 


concerned. Often, a few degrees variation 
in temperature will make the difference be¬ 
tween success and failure in a chemical re¬ 
action,^ so the automatic thermostat is 
called into use to keep its tireless vigil over 
many a vat, still, or digester. An equal 
degree of mechanization is now being 
realized in the control of pressure. Thus, 
for example, in the recovery of gasoline 
from natural gas, a very careful control of 
pressures in pipe lines and towers is essen¬ 
tial. J. V. Thomas, in a recent issue of 
Chemical and Metallurgical Engineering, 
describes the almost human devices which 
take the place of manual control in plants 
of this kind. 

Not only are pressures and temperatures 
controlled automiltically, but liquid-level 
controllers maintain constant levels in 
tanks and absorption towers. 

Mystery of Poison Island Solved 
X^HEN a large number of workmen, 
engaged in building a new power 
plant for the Duquesne Light Company, 
on Brunot Island in the Ohio River near 
Pittsburgh, were mysteriously overcome on 
the job, the engineers decided it was time 
to call in the chemists. A hurry call to 
the United States Bureau of Mines, Pitts- 



Automatic regulator used in gas 
line to reduce the pressure from 
250 to 5 pounds, and maintain it 


burgh Experiment Station, brought a 
corps of specialists equipped with breath¬ 
ing apparatus, gas masks, and gas detect¬ 
ing devices. On arriving at the construc¬ 
tion project, it was found that the em¬ 
ployees affected by gas had been overcome 
or partially overcome while changirig 
clothes in a change-house before going to 
work. Tests made by the Bureau of Mines 
safety engineers with a carbon monoxide 
detector showed that there was approxi¬ 
mately 1 to 2 percent of carbon monoxide 
in the atmosphere of the building. 

Investigation as to the source of carbon 
monoxide disclosed one of the most novel 
occurrences of the gas that has ever come 
to the attention of the Bureau of Mines 
specialists. The entire upper end of the 
island has been formed by the dumping of 
cinders from a boiler plant operated for a 
period of at least 20 years. This bed of 
cinders and ashes is at least 40 feet in depth 
in various places. Various sections of this 
cinder-ash field had been on fire as recently 
as two or three months previous. Thus a 
great area was giving off carbon monoxide, 
the formation of the deadly gas from the 
cinders being similar to the formation of 
water gas. 

An intake tunnel was being constructed 
under the cinder-ash field, and the com¬ 
pressed air from the tunnel, under about 
7 5^ pounds pressure, was being forced up 
through the cracks and the interstices 
similarly to the passage of air through a 
blacksmith's blower. This air movement 
increased the production of carbon mon¬ 
oxide, the formation of which was also 
considerably aided by the melting of a 
fairly heavy snow followed by rain, result¬ 
ing in little or no air movement on the 
surface. The change-house in which the 
employees were overcome was located 
several feet from the site of the tunnel, 
illustrating the widespread distribution of 
the carbon monoxide. 


Electrocute Methane to Form 
Acetylene 

the Kaiser-Wilhelm Institute ftir 
Kohlenforschung, Germany, chemists 
have developed an “electrocuting*' appa¬ 
ratus through which they pass a gas such as 
methane, whereupon it emerges as acety¬ 
lene. Almost any of the hydrocarbons, 
when subjected as gases to the “shocking** 
effect of this electrical device are con¬ 
verted to something else, indicating that 
the effect of the discharge is to blow the 
molecules of gas into atoms which then 
rearrange themselves into new combina¬ 
tions, something like a game of electro¬ 
chemical puss-in-the-corner. 

Of the several kinds of electrical dis¬ 
charges which have been applied to chemi¬ 
cal reactions, the most important from the 
practical standpoint are the arc, the silent 
discharge, and the low-pressure discharge. 
The arc process has been used, notably in 
Norway, for the conversion of the nitrogen 
in air into nitric acid. Another use of the 
arc discharge in chemistry is the produc¬ 
tion of csrbon black and acetylene from 






















Weitthltift quartz crystals in the trays in which they will be melted to form 
window panes, and loading the trays on the holder for the electric furnace 


hydrocarbon gases. The silent electric 
discharge is useful for its polymerizing 
effect and for activating gases. Its in¬ 
dustrial use is limited by low yield and 
low current density. Low-pressure dis¬ 
charge gives a useful means of effecting 
endothermic and ionic reactions at rela¬ 
tively low temperatures. 

The Germans have now found that not 
only methane but the higher hydro-carbons 
(naphthalene, anthracene, petroleum oils, 
and even pitch) can be converted into 
acetylene by a low-pressure discharge. In 
the presence of nitrogen, prussic acid can 
be obtained. Removal of products as 
formed makes possible excellent yields in 
the laboratory trials. Production on a 
commercial scale has not yet been accom¬ 
plished, but energy relations and other con¬ 
siderations which affect costs do not indi¬ 
cate any fundamental obstacles. 


Making Glass Which Passes 
Health-giving Rays 

Y^HILE it is only recently that electrical 
manufacturers have developed lights 
which artificially produce the health-giving 
rays formerly available only in natural sun¬ 
light, nevertheless, the beneficial effects of 
these rays has been known for centuries. 


produce a high quality quartz glass con¬ 
sisted in fusing, in a vacuum, specially 
selected and treated quartz crystals in a 
square fabricated graphite box, and press¬ 
ing the fused mass of quartz at 1000 
pounds per square inch while in the molten 
state. A blo(^ of quartz 8 by 5 by 6 inches 
was thus obtained. This block when 
cooled was sliced into sections one eighth 
inch thick and each pane was ground and 
polished by hand. 

This method of manufacture was con¬ 
sidered too expensive for common use, and 
further research was carried on to get a 
satisfactory quartz window that would be 
sufficiently reasonable in cost that the bene¬ 
fits of fused quartz could be available for 
more general use. This additional develop¬ 
ment work resulted in an entirely new proc¬ 
ess which cut the cost of manufacture to 
about one fifth of previous costs and made 
it feasible to use quartz in large sola- 
riums. 

In the present process, quartz crystal, 
crushed to one quarter inch mesh, is fused in 
a vacuum on fiat graphite (liskB between 
thin graphite slabs in the form of a 7 Inch 
square. A number of these trays are 
stacked in a form and placed in a high-tem¬ 
perature furnace. When the quartz is 
fused, nitrogen gas is admitted to the fur¬ 


nace at a pressure li6 p^S$ nqum 
inch to compress the bubblss* The re* 
suiting Quartz plates» upon coolings re¬ 
quire only squaring of the edges by grind¬ 
ing. The plates themselves gre inches 
square by one quarter inch thick. This new 
method does away with cuttingi grinding, 
and polishing each pane, and the trays can 
be a number of times. 

United States Alcohol Consumption 
only Hail Capacity 

IpTHYL alcohol ranks first in quantity 
^ and value of production of all organic 
chemicals. It is a basic raw material in the 
chemical and process industries and finds 
application in a multitude of products. An 
approximate distribution of denatured 
alcohol by uses is as follows: 

Wine Gallons 
Anti-freeze 40,000,000 

Cellulose industries 25,000,000 

Shellac and varnish 8,000,000 

Toilet and perfume prepa¬ 
rations 6,000,000 

Miscellaneous 16,000,000 

The total available capacity in the 
United States for producing alcohol, says 
W. N. Watson, of the United States Tariff 
Commission, writing in a recent issue of 
Ckemieal and Metallurgical Engineering, 
is about 220,000,000 wine gallons, of which 
about 16,000,000 wine gallons is for produc¬ 
tion from grain, and the balance, 205,000,- 
000 wine gallons, from molasses. The 
annual consumption is about 100,000,000 
wine gallons, or somewhat less than one 
half the present capacity. The capital in¬ 
vested in molasses alcohol plants is about 
65,000,000 dollars and in grain alcohol 
plants about 5,000,000 dollars. 

In the manufacture of alcohol from corn, 
the by-products consist of distillers* grains, 
a valuable cattle feed, which has sold in 
recent years for from 85 to 45 dollars per 
ton, or on an average of about 2 cents per 
pound. Each bushel of com gives about 
12 }4 pounds of distillers* grains. In addi¬ 
tion, fusel oil is another by-product of small 
importance, and in certain cases, corn oil 
and corn-oil meal are obtained. 

It is estimated that if all the alcohol 
produced in America were made from com, 
(Please turn to page 483) 


The ancient Egyptians were familiar with 
the benefits of sunlight. 

The importance of ultra-violet rays of the 
sunlight to health and the fact that or* 
dinary window glass cuts out nearly all of 
these beneficial rays has long been recog¬ 
nized. Several years ago Professor Elihu 
Thomson, director of the General Elec¬ 
tric's great research laboratory at Lynn, 
Massachusetts, took up the work of de¬ 
veloping a material which would transmit 
the health rays, to replace window glass. 
Fused quartz was known as the best medium 
for the purpose but to make window panes 
of it was a problem that required years to 
solve. The difficultil^ of making quartz 
windows can be appreciated when it is 
realized that the melting point of quartz 
approaches a temperature of 8200 degrees 
Fahrenheit, about three times that of glass. 
Moreover, it is extremely viscous, or thick. 
Many methods were investigated and special 
fumaoes were developed before the en¬ 
gineers finally succeeded in making quartz 
in sheet form, and at a reasonable .coat. 

One of the first methods developed to 
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A MODERN IDEA MADE POSSIBLE BY WESTERN ELECTRIC 


Many progressive hotels now fill thoir walls 
with music—yours to enjoy by simply switching 
on the loud speaker in your room. 

Western Electric Public Address System en¬ 
ables a single orchestra to be heard in every room 
desired. And the same system—hooked up with 
a radio receiver or with the Western Electric 
Music Reproducer — distributes through the 
building broadcast programs or music from 
phonograph records. 


In large meeting rooms this Public Address 
equipment makes all seats good. Even though you 
sit in the last row you hear every word as clearly 
as though up front. Schools, hospitals, public 
buildings, amusement parks and airports are using 
this system to widen the range of hearing. 

This equipment, in refinement of workmanship, 
tonal quality and reliability, reflt^cts the experi¬ 
ence gained by Western Electric in 50 years of 
telephone making. 



Western Electric 

PUBLIC ADDRESS AND MUSIC REPRODUCTION SYSTEMS 

Distributed by GRAYBAR ELECTRIC Company 



MADE 

eV THE MAKERS 
OF YOUR 
TEUPHONE 
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The Month in Medical Science 

Progress in the Medical and Surgical Fields 

By MORRIS PISHBEIN, M. D. 

Editor of the Journal of the American Medical Aaudation and of Hy(eia 


Th6 Care of the Crippled 

X^ITHIN the last few years special at- 
▼V tention has been paid throughout 
the world to the use of the swimming pool 
method for developing and educating tissue 
that has lost its function through infantile 
paralysis. Among the leaders has been the 



Traveling hoist with hand control. 
New apparatus for carrying pa* 
tients will be electrically controlled 


Orthopedic Hospital of Los Angeles. There 
a special pool was built in which all forms 
of paralysis are treated. The chief values 
of the pool treatment seem to be the 
greater ease and freedom of movement in 
painful conditions, the easier handling of 
painful joints and easier development of 
weakened muscles, the fact that the water 
bears the weight, the enjoyment and in¬ 
terest, and the special value of the baths on 
the general morale of the patient. 

In developing a pool particularly for this 
purpose, arrangements have been made for 
carriers which deliver the patient at the 
pool and for special sprays to clean the 
patient before entering the pool and on 
leaving. Foot baths are provided and 
cleanliness is carefully controlled by 
chlorination, and by the use of copper salt 
for algae. Metal equipment is made of 
bronze, chrome nickel or enamel so that it 
will not be corroded by the chlorine in the 
water. 

Special tables have been arranged which 
allow the head and shoulders of the patients 
to be supported out of the water, and per¬ 
mit the attendants to manipulate the 
tissues while the patient is in the water. 

As may well be imagined, such special 
equipment is exceedingly costly, but it is 
of value in the relief of pain and the cure 
of defects, which makes cost a secondary 
consideration. 


First-Aid for Motorists 


/APPARENTLY European countries are 
far beyond our country in anticipation 
Of the difficulties associated with modern 
tourists and their safety. Prance has had 
established for some time a series of fimt- 
aid stations along many of the highways. 
The Red Cross Society of Belgium es¬ 
tablished its first-aid stations three, yeam 


ago and now has a complete series of them 
in working order along the roads from 
Brussels to Ostend, Antwerp, Liege, and 
Namur. 

Because of the tremendous number of 
roadside accidents in this country, the 
American Red Cross might give serious 
consideration to this work. Persons who 
are injured are usually carried by the first 
passerby to some hospital. Hospitals are 
dubious about taking care of such patients, 
particularly whgn they come from outside 
the state, and the whole problem of respon¬ 
sibility ^r the care of 'the patient is 
in doubt. 


Operations on the Heart 

f T is not so long ago that any operation 

on the human heart was considered in¬ 
variably fatal. With gradual improvement 
in methods of operation and in the use of 
anesthetics attempts were made to do 
various surgical operations involving the 
vital organ. In this country men have had 
wounds of the heart sewed up, a bullet 
has been removed from the heart, and in 
one instance the heart was opened, a con¬ 
stricted valve cut, and the patient re¬ 
covered. 

In a recent meeting of the Vienna Medi¬ 
cal Society several interesting cases were 
presented in which operations had been 
performed on the heart. In one case a man 
was stabbed and when the patient was 
opened the wound was found to have pene¬ 
trated the outer covedng of the heart and 
the heart itself. The heart had apparently 
stopped beating. The space between the 
outer covering of the heart and the heart 
itself was filled with blood clots. The sac 
was opened and the blood clots were re¬ 
moved, whereupon the heart began to 
beat. The heart was sewed, the outer 
covering was sewed, and the wound in the 
chest closed. 

Another instance was reported in which 
a bullet had penetrated the heart. When 
the body was opened and the heart ex¬ 
amined, an opening was found into the 
heart, but no exit opening was found. The 
opening was closed and during the opera¬ 
tion the heart stopped. After massage it 
began beating again. The use of the 
X-ray some three months later showed the 
projectile b\iried in the tissue of the heart, 
but the patient up to that time had not 
suffered any unusual symptoms. 


almost impossible to realize that 98,491 
doctors have connections with hospitals 
and indeed 84,679 are actually attending 
in such institutions. 


Sinus Infection and Vitamins 
TT has long been known that vitamin A 
* deficiency produces an infiammation of 
the eyes. More recently it has been quite 
definitely shown that vitamin A is related 
to the resistance of the human body against 
infection. Following a deficiency of vita¬ 
min A in the diet, rats develop inflamma¬ 
tions of the eyes, infections id the nasal 
passages and sinuses, of the ears, the 
tongue, and even of the lungs. Most in¬ 
vestigators are now convinced that the 
value of cod-liver oil in preventing colds, 
if it has any such value, is due to the vita¬ 
min A in the cod-liver oil and not to the 
vitamin D. 

In the research laboratories of the De¬ 
troit College of Medicine and Surgery, 
Drs. Burt R. Shurly and R. G. Turner 
made a special study of the relationship of 
vitamin A to infections of the breathing 



Hoist for tfOtuportAng imtients 
between pool and dreesitii room 


Hospitals of the United States 

/^NE of the most interesting phenomena 
of the last quarter century has been the 
rise of hospital care in this country. There 
are today 6665 reputable hospitals pro¬ 
viding 907,133 beds and 47,939 bassinets. 
This is an increase of 486,068 ^ds or 116.4 
percent since 1909. The average number 
of people constantly in hospitals in 1929 
was 726,766. Tliate are approximately 
160,000 physidans jn this country, 
whom about 126^000 m in praetiee. ft if 


tract, and particularly of the sinuses* They 
made a special study of the bacterial or¬ 
ganisms found in animals which had been 
on vitamin deficient diets. They fofnd 
certain organisms in such caaes. which wWe 
especially viruleht. 

In the Dnlvemity of tm^f to 1910i 
Doctors Daniels and Armstrong showed 
thet defidenoies in dkts emsMwaged 
faction of the Wmm as wdl As of the ean 
Thefe teemf to be i^o douHlhi0 
tion of vttamin A pemihtlgr^ 
extradrdtbarily ' 
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The proof that Ethyl 

develops more power 


Right: This is the instrument 
board of a knock-demonstration 
machine. The wattmeter (at the 
left) registers power. 'J hc tachom¬ 
eter (at the right) records 
engine revolutions per minute. 
When this picture was made, 
the engine was running on ordi¬ 
nary fuel. 


Below: When the lower picture 
was taken, Kth> I had been fed 
into the carbureter. The watt¬ 
meter shows that the power has 
risen to the maximum; the 
tachometer shows a correspond¬ 
ing increase in revolutions per 
minute. 
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"Knockuoui ih.it'knock” 


ETHYL 

GASOLINE 


**0EEING is believing.” These pictures of a kiiock- 

Cj demonstration machine let you see how Ethyl 
Gasoline will increase the speed and power of your 
motor. 

A simple valve switches the fuel from ordinary gaso¬ 
line to Ethyl and back again. When Ethyl goes in, 
“knock” goes out, a. p. m.’s (engine revolutions per 
minute) increase, power goes up. That is how Ethyl 
improves motor car performance. 

The Ethyl anti-knock compound in Ethyl Gasoline 
makes the difference. This remarkable fluid was devel¬ 
oped by General Motors Research Laboratories after 
years of experiment to find an ingredient which would 
giasolin# a better fuel. Make this convincing 


experiment in yonr own car. Use up the ordinary 
gasoline in the tank; lh<‘n fill np with Ethyl. You’ll 
see and feel the difference. 


Wherever you drive—whatever the oil company’s name 
or the brand associated with it —any pump bearing 
the Ethyl emblem represents quality gasoline of anti¬ 
knock rating sufficiently high to “knock out that 
‘knock’ ” in cars of average compression and bring out 
the additional power of the new high-compression cars. 
Ethyl Gasoline Corporation, Chrysler Building, Now 

^^ty. _ es.G.c.»w 

The active ingredient need in £thyl fluid i« lead 




478 


SCIENTIFIC AMERICAN 




Current Bulletin Briefs 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Qet Them 


Axe Manual of Peter McLaren (Ameri¬ 
ca’s champion chopper). Axemanship as 
sport and as an art; how to handle an ax 
expertly and how not to; how to conduct a 
chopping contest, a new outdoor sport; 
how to put an edge on an ax scientifically. 
84 pages illustrated. Fayette R. Plumb, Inc,, 
Philc^lphia, Pa.—25 cents. 

Tests op Large Timber Columns and 
Presentation op the Forest Products 
Laboratory Column Formula, by J. A. 
NewUn and J. M. Gahagan. (Technical 
Bulletin No. 167, Department of Agricul¬ 
ture). The authors have made a valuable 
contribution to timber mechanics. Supers 
intenderU of Public Documents, Washington, 
D, C .—15 cents, coin. 

Indian Corn, by James B. McNair. A 
d3-page summary of inforination on our 
largest crop plant. Origin of com; how In¬ 
dians used it; modem Industrial and experi¬ 
mental products such as starch; uses of 
corncobs (corncob dour, wood sugar) and 
of stalks (syrup, wall board, paper, ar¬ 
tificial silk). Field Museum of Natural 
History, Chicago.—Ten cents. 

Permissible Explosives — Information 
concerning their characteristics and their 
use in gassy and dusty coal mines. E. I, 
du Pont de Nemours Co., Wilmington, 
Del. — Gratis. 

Sand and Gravel in 1928, by Estelle R. 
Phillips (Excerpt from Mineral Resources of 
the United States). Gives complete statis¬ 
tics of the industry. Superintendent of 
Documents, Washington, D. C.—5 cents, 
coin. 

Pullman Progress 1869-1929. A very 
attractive folder giving eight pictures in 
color of sleeping cars at various periods. 
Valuable for schools. The Pullman Com¬ 
pany, Chicago, III.—Free to teachers. 

Alleghany Portage Railroad. Interest¬ 
ing pamphlets on the forerunner of the 
Pennsylvania Railroad. Publicity Bureau, 
Pennsylvania Railroad, Broad Street Star 
tion, Philadelphia, Pa. — Gratis. 

Port op Hamburg (Foreign Port Series 
No. 1, Department of Commerce). Con¬ 
tains maps and 3Q0 pages of information, 
bound in buckram. Superintendentent ojf 
Documents, Washington, D. C. One dollar, 
money order. 

Port of Liverpool. (Foreign Port Series 
No. 2, Department of Commerce). Con¬ 
tains BOO pages giving full information. 
There are maps, and it is bound in buck- 
tarn. Superintendent of Documents, Wash¬ 
ington, D. C.—One dollar, monef/ order. 


Upper Colorado River and its Utiuza- 
tion. (Water Supply Paper No. 617 of the 
U. S. Geological Survey). It is of special 
interest to engineers and agriculturists 
concerned with projects in this district. 
Superintendent of Documents, WashingUm, 
D. C.—65 cenJts, money order. 


Tobacco and Its Use in Africa by 
Berthold Laufer, Wilfrid D. Hambly, and 
Ralph Linton, is illustrated with drawings 
showing the many novel types of smoking 
equipment used by the natives in Africa. 
Field Museum of Natural History, Chi¬ 
cago.—25 cents. 


Yukon: the Land of the Klondike is a 
46-page illustrated booklet showing the 
great changes that have taken place in the 
Yukon Territory since the storied days of 
’98. Both scenic attractions and in¬ 
dustrial development are covered in the 
booklet. Department of the Interior, Ot¬ 
tawa, Canada. 


For Home Lovers is the title of a new 
booklet illustrating houses of a wide va¬ 
riety of types, with floor plans and sketches 
showing construction details. National 
Lumber Manufacturers Association, Trans¬ 
portation Building, Washington, D. C .— 
Gratis. 


Roman Surveying Instruments, by Ed¬ 
ward Noble Stone, is an illustrated short 
general description of the principal instru¬ 
ments used by Roman engineers in land- 
surveying and leveling, in laying out sites 
for camps and towns, and in the copstruc- 
tion of roads and aqueducts. The descrip¬ 
tions and line drawings will prove inter¬ 
esting to present-day surveyors and engi¬ 
neers, ^ well as to students of Roman 
antiquities. University of Washington 
Press, Seattle, Washington.—75 cents. 


The New News is a significant study of 
journalism and its place in the life of a great 
nation, particularly from the viewpoint of 
the advertiser. The publication is also 
interesting typographically, and presents 
some striking reproductions from line 
plates depicting modem America. The 
United States Daily, Washington, D. C.— 
Gralis. 

Year Book for 1929. Carnegie Insti¬ 
tution of Washington. Summary of a 
single year’s research in arch^ogy, 
biology, chemistry, genetics, history of 
science, mathematics, meteorology, nu^ 
trition, paleontoloj^, physics, ph;^ology« 
seismology and o^rs, conducted at tl^ 
subordinate Inboretories of this vast in¬ 
stitution, pioce ofresearch Mng 

described in n technical abstri^ Carnegie 
InstUu^en of Wdidiingkn.---Dm dbUdr. 


Journal of the Society of Motion Pic¬ 
ture Engineers; published monthly, con¬ 
tains many important engineering papers 
on various topics pertaining to the technical 
improvement of motion pictures. Secre¬ 
tary, Society of Motion Pietuee Engineers, 
5ih and Sussex Streets, Harrison, N. 

$1.50 per copy to nonHnsrhbers. 

How THE 18-Pbriod Calendar Works in 
Business, is a leaflet containing the views 
of executives of many prominent corpora¬ 
tions which have adopted the use of the 
revised calendar. National Committee on 
Calendar Simplification, SiS State Street, 
Rochester, New York. —Grafts. 

National Physical Laboratory Re¬ 
port for 1928. Detailed 270-page ac¬ 
count of researches performed at Britain’s 
institution corresponding to the United 
States Bureau of Standards. Hie Majesty*s 
Stationery Office, London, England.--9 
shillings net. 

Great Britain and Ireland, Calendar 
op Historic and Important Events 1930 
is a little booklet printed in black and red 
giving the principal events month by 
month together with information useful to 
travelers. The Travel Association of Great 
Britain and Ireland, Kinnaird House, 1 Pall 
Mall East, London, 8. W. 1, England. 


Nickel-Chromium Steels fob High Tem¬ 
perature Service Valves and Bolts, 
by V. T. Malcolm. The Iniernational 
Nicks}. Co., 67 WcM Street, New York 
City. — Gratia. 

Safety Rules, a pamphlet on safety in 
factories issued by the General Electric 
Co., Schenectady, New York. Address 

G. E. Sanford, Chairman of the Safety 

Committee, 1 River Road, Sldmectady, 
N. Y.--arali^ _ 

Safety Precautions When Handling 
Acids, Alkalies and PoisoNe. General 
Electric Company, Scheneetady, N< Y. 
Address G. E. Sanford, Chaikman of the 
Safety Committee, 1 River BoadtSekeneeiadg, 

H. Y.--Orat{s. 

Safety Rules for Men Handling 
Electric Circuits or ApparatuG^ Gen¬ 
eral Electric Company, Schenectady, N. 
Y. Address G. E. Sanford, Chairman of 
the Safety Committee, 1 River Road, Schenec^ 
tody, N. Y. . _ 

Rayon as a Paper-Making llliSATRiiiiM., 
by Merle B. Shaw and George W 4 BeeUiig, 
(Research Paper No. 148) is a i^rlnt 
from Bureau of 8 tapdsrd|i Joui^ of 
Research, fhe test date mdieatiE tlMit 
rayon Is valueless in the rag stock for Idih*' 
grads papaia and may aetfUaJiy dM- 
ttmtsiia their qua&tyt^5i(|a»fii^^ ^ 
JOmnmts^ WaMnffion, Jtlf, 
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It keeps faith with your needs 

Advertisement of the American Telephone and Telegraph Company 


You have found a constantly growing use for the 
telephone. You have learned its value in business. 
You have found it helpful in keeping contact with 
family and friends. Its increasing use has given the 
telephone its humanly important place in modern 
life and requires the expenditure of hundreds of 
millions annually for extensions and improvements. 

In 1929 the Bell System’s additions, betterments 
and replacements, with new manufacturing facili¬ 
ties, meant an expenditure of 633 million dollars. 
During 1930 this total will be more than 700 millions. 

Definite improvements in your service result 
from a program of this size and kind. They start- 
with the average timq required to put in your 
telephone—^which in five years has been cut 
neaiiy in half. They range through the other 


branches of your service, even to calls for distant 
points—so that all but a very few of them are 
now completed while you remain at the telephone. 

In order to give the most effective, as well as the 
most economical service, the operation of the Bell 
System is carried on by 24 Associated Companies, 
each attuned to the part of the country it serves. 

The Bell Laboratories are constantly engaged in 
telephone research. The Western Electric Com¬ 
pany is manufacturing the precision equipment 
needed by the System. The staff of the American 
Telephone and Telegraph Company is developing 
better methods for the use of the operating com¬ 
panies. It is the aim of the Bell System 
continually to furnish a better telephone 
service for the nation. 
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T he reader who decides to take up the 
home hobby of building and using an 
astronomical telescope—grinding and pol¬ 
ishing his own glass optical parts and be¬ 
coming one of a growing host of amateur 
astronomers—is urged to tackle nothing 
larger for his first effort than an instrument 
of six-inch diameter* Such a telescope will, 
however,] magnify 50 to 200 diameters, de¬ 
pending on conditions. At a cost of about 
25 dollars for materials (which can be ob¬ 
tained in a “set/* that is, ready-to-use), if 
he possesses only average handiness he can 
make an instrument equaling in perform¬ 
ance one he might purchase for 600 dollars. 
Hundreds of our readers scattered far and 
wide already have done this, using the 
practical working instructions in the 
Scientific American book “Ama- 
tuer Telescope Making,** where nu¬ 
merous types are clearly described. 

T^R. W. L. Chamberlain, 619 
Liberty Street, Meriden, Con¬ 
necticut, sends in a photograph of 
his telescope and writes as follows: 

“A talk on telescope making by 
one who had made a very successful 
telescope himself, inspired me to at¬ 
tempt the same thing. A friend 
loaned me a copy of ^Amateur Tele¬ 
scope Making,* and after securing 
glass disks and other materials, a 
start was made. The photograph 
submitted shows the finished in¬ 
strument, a six-inch Newtonian re- 
fiector of 48-iiich focal length. 

“In grinding the mirror mistakes 
were made, as is usual with the 
novice, but the work proved to be so 
fascinating that the extra time re¬ 
quired to make corrections was not 
regretted, for it was a good schooling 
in the art. 

“Not wishing to be confined to a post 
and one location, it was decided to make 
the mounting of the alt-azimuth type, so 
that a tripod could be used as well. *rhe 
sockets for the fork stem are identical on 
each. The fork, which has an offset angle, 
allows the tube to clear the post when di¬ 



rected at the zenith. The whole sky is seen. 

“The post is an iron pipe 3^ inches in 
diameter, surmounted by a metal ball 
which just fits the Inside diameter of the 
pipe. This ball is drilled and tapped for a 
short piece of steam pipe which makes the 
fork socket, and is held in place by three 
pointed set screws which are inserted 
through threaded holes near the top edge 
of the post into countersunk holes in the 
ball, one half of which protrudes out of the 
poet. Two of these set screws are placed 
so that they form an axis on which the ball 
socket tube can be tilted over toward 
Polaris, thus forming a polar axis by which 
the telescope can be converted quickly into 
an English equatorial. The third set screw 
locks the ball in either position. The fork 



Quunberlain’s reflector 


Mr. Patton and his one-ton telescope 

has two removable pins at tl^ angle which, 
being reinserted in other ptbperly located 
holes, straightens the fork as is usual in 
equatorial mounts. 

“When the telescope is used as an alt¬ 
azimuth, the eyepiece is inserted in the 
end of the declination axis. This gives 
the observer the great satisfaction of al¬ 
ways having the eyepiece at the same 
height from the ground no matter where 
the telescope is pointed, and always di¬ 
rectly above the po^. This makes it 
possible to use a detochable bicycle seat on 
the post. 

“The performance of the instrument ex¬ 
ceeds my expectations. The definition is 
good. With my strongest eyepiece, esti¬ 
mated, with my focal length, to give 90 
diameters magnification, the components of 
Zeta in Ursa Major are thrown wide apart* 
that is, Sidui, Aleor, and Mizar; and then 
the larger component Mizar is again split 
up into a close but clearly defined double. 
Star cluster Mlfi in Hercules ^ves mo^ 
mentary glimpses of individual compth 
nents. 

“1 want to say a good word for honeys 
comb foundation stripe in bringing up a 
low center-when a mirror. It is a 

moiit valuable lu^cln to the poeslhle 
methods of doing 


AN interesting, though brief, letter has 
^ been received from Mr, Q* 0. Neser, 
Senior Science Master at the Boys* High 
School at Paarl, Sohth Africa. He writes: 

“Sir: 

“As I recollect seeing only one photo of 
a South African amateur’s telescope pub¬ 
lished in your journal, 1 am sending you a 
snap of my refiector. It has a six-inch 
mirror, focal length fifty-two incl^, and is 
mounted temporarily and ratb^ precari¬ 
ously as shown. 

“I am very much indebted to the 
SciBNTiFio American for initiating me 
into the mysteries of mirror making, l am 
starting on a 10-inch one shortly. Kindly 
have your book department forward me a 
copy of the latest edition of ’Amateur 
Telescope Making’.” 

\^ANY amateur telescope makers 
have jumped from rix inch to 
eight or ten inch size on their second 
instrument, or even to larger siaes. 
Few have jumped quite so far, how¬ 
ever, in refinement of mounting, as 
Mr. Ralph C. Patton of the Patton- 
Macguyer Co., Baker Street and 
Virginia Avenue, Providence, Rhode 
Island, makers of stampings nnd 
novelties. At our request Mr. Pattern 
has prepared the following descrip¬ 
tion of his instrument: 

“The telescope shown in the illus¬ 
tration has a clear aperture of 12 
inches and a focal length of about 
eight feet. The mounting is of the 
English fork type, which is inherently 
balanced without counterweights. 
A tapered cylindrical aluminum 
casting, threaded inside throughout 
its length to break up light reflection, 
forme the main tube, and is forced 
into the short cast-iron barrel which 
acts as the lower end of the tube. This 
barrel is also threaded inside, so that no 
part of the interior presents a reflecting 
surface. 

“The cast-iron fork has a tight, forced 
fit on the end of the polar axis. The 
latter is made of chrome vanadium steel, 
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biftt tmted, anil ground to exact size. 

*Tbe priadpal p^irror is about 12^ 
inehes outside diameter, and is about 
two indhes thidc. It weighs 20 pounds 
and is mounted in a revolvabie cell, with 
three sets of push^nd-pull screws for ad¬ 
justment. The revolving feature was de¬ 
vised BO that true axial alinement of the 
mirror could be determined readily. 

'^The sky end of the tube has a cast- 
aluminum revolving head, carrying eye¬ 
piece and dnder to insure a comfortable 
position for the observer, regardless of the 
altitude the object being observed. 
The finder has a two-inch aperture. 

'Tive eyepieces are provided, and these 
can us^ interchangeably in the finder 
or main telescope. In the latter they give 
magnifications varying from 64 diameters 
to 500. 

**The mounting has closely divided 
circles, and is prided with clamps and 
slow motions for both dieclination and 
right ascension motions. The principal 
right ascension dial is rotated continuously 
during observation by means of a S 3 rn- 
chronaus induction motor, which drives it 
through three sets of worm reduction units, 
having a combined ratio of more than 
2,600,000 to 1. 

*^ln using a synchronous motor drive for 
a telescope, it is necessary to interpose a 
pair of meshed gears having respectively 
366 and 366 teeth, in order to change mean 
solar time into sidereal time. These have 
helical teeth to reduce vibration. 

‘The frame which carries the main tube 
is provided with two precision spirit levels 
for zenith setting. The declination axis 
and the polar axis cun in eight ball bearings, 
which are protected from dust by felt 
washers within brass guards. All gearing 
is totally enclosed and runs in grease. 

‘The approximate weights of the prin¬ 
cipal parts are: base 1060 pounds; fork 
410 pounds; polar axis shaft 104 pounds; 
assembled tube in ring with trunnions, 
mirror, cell, finder, and so on, 492 pounds; 
the total weight being over a ton. 

“The telescope is housed in a sliding roof 
observatory, 16 feet by 18 feet, and the 
roof, which weighs about 2600 pounds, is 
moved on and off the building by a small 
electric motor, operating through sprockets, 
raclm, and pinions. 

“The telescope was designed, constructed 
and built in about two years. The mirrors 
were furnished by Mr. Wilbur Perry, of 
Springfield, Vermont. Inspiration for the 
work was furnished to a great extent by 
your book ‘Amateur Telescope Making.' “ 

Amateur telescope makers may be sur¬ 
prised to learn that the first man to see the 
image of the new trans-Neptunian body on 
the photographic plate at Lowell Observa¬ 
tory was one of their number, Mr. Clyde 
W. Tombaugh. When the find was an¬ 
nounced all the newspapers told how Tom¬ 
baugh had made a telescope. Suspecting 
he might have used “Amateur Telescope 
Makic^" as his guide we looked in our file 
of purchasers, which is arranged by states, 
and found that he purchased the book in 
19S^. A wire brought from him the reply, 
“I fised ‘Amateur Telescope Making' in 
th^ cmietruction of my telescope/' Ap- 
patettUy, however, when he made his 
teliMdcpes he uevet sent in a picture of 
the im^i^ents for publication. 
tfi e be ttpw tetts us that he has 
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In a Broderick 
A Bascom Aerial 
Wire Rope 
Tramway you 
may find exactly 
the economical 
method of haul- 
age that you 
have been hop¬ 
ing for. Investi¬ 
gate! 
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Keeping Pace 
With Industry 

Industrial methods have progressed 
at an amazingly fast pace during 
the half century that the Broderick 
& Bascom Rope Co. has been mak¬ 
ing wire rope. 

To keep pace with the ever increasing de¬ 
mands made upon wire rope by more 
powerful machines, this company has 
devoted all its energy and accumulated 
knowledge. 

It was not enough to make stronger ropes; 
but ropes in which flexibility and elasticity 
were so nicely combined with greater 
strength, that long life and economy were 
assured. 

The designing of such ropes and the de¬ 
signing and building of machines to make 
them—even llie erection of new factories 
to house these machines—arc accomplish¬ 
ments of which this company is justly proud. 
The most famous of these ultra modern 
wire ropes is Yellow Strand, distinguished 
from all other ropes by having one yellow 
strand. Its wire is drawn to our special 
specifications from steel of Swedish origin. 
Yellow Strand is a heavy duty rope that 
finds best opportunity to show its mettle 
under severest operating conditions. 



Broderick & Bascom Rope Co. 
St. Louis, Mo. 

Eantfirn Offiem and If arwhome. 6H Wuuhinuton St., N. Y. 
Southern Jf arahouse Houston, Te'X. 

Factoriew 

St. Louia amt Seattlo 

Mnnufadurers of nothing hut tvire lopt Jor over half a erntury 

IfeUow Strand 

WIRE ROPE 
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.NOTHER FAMOUS 
EXPLORER CHOOSES 
THE LEICA CAMERA 


Because of its compactness and 
unfailing service on an instant’s 
notice, Leica, the universal camera, 
was the choice of Dr Dickey when 
he and his party of five started into 
South America to find the un¬ 
explored watershed of the Orinoco 
River. 

Invariably this remarkable cam¬ 
era is the companion of explorers, 
scientists, professional photogra¬ 
phers and amateurs who recognize 
superlative camera quality. Several 
Leicas are owned by members of 
the Byrd Antarctic Expedition. 
Others were taken on the Graf 
Zeppelin’s World cruise, the Green¬ 
land Expedition, through the Carls¬ 
bad Caves, and on the transcon¬ 
tinental Glider Flight of Capt. 
Hawks, sponsored by the Texas 
Company. 

If you want better pictures under 
all conditions of light and weather 
carry a Leica wherever you go. It 
fits the vest pocket or purse — 
and weighs less than a pound. Yet 
it is marvelously perfect mechan¬ 
ically and optically. Takes 36 
pictures on a single roll of standard 
cinema film, double-frame size. 
And enlargements to 12 x 18 inches 
or more preserve and accentuate 
all detail. The ideal camera for 
snapshots, sport pictures, photo¬ 
micrographs, or other exacting 
work. See it now at your dealer’s 
or write for catalog 1174. E. Leitz, 
Inc., 60 East lOth Street, New 
York, N. Y. 



E. LEITZ, Inc., Dept. S. A. 

60 Euftt 10th Street, New York, N* Y. 

Pka«e send catalog 1174 ahowini the Leica 
Camera. 

Name . 

Addreas . . 


our interest, as a brother in the mirror art. 
At spare moments he says he is working on 
an article describing his construction of 
three telescopes, an eight-inch, a seven- 
inch and a nine-inch. In a later communi¬ 
cation he apologizes for failing to keep his 
promise, as he has been side tracked with 
extra work, but ultimately will do so. 


We hope this matter will reach us in 
time for the next numbe:^* It* appears that 
the construction of his telescopes led Tom¬ 
baugh* to throw in his lot for astronomy. 
He asked for a place as assistant at Lowell 
Observatory and was accepted. Quite 
romantic, as it turned out.-—A. O. 

TeL Ed. 


The Heavens in June 

By PROF. HENRY NORRIS RUSSELL, Ph.D. 



The hours given are in Standard Time. When local summer time is in effect, they 
mual be made one hour later: 12 o’clock on June 7, etc. 


NIGHT SKY: JUNE AND JULY 


\/fERCURy is a morning star and is 
best seen about the 15th when he 
rises about 3.30 a.m. Venus is an evening 
star setting about 9:30 P.M., and is ex¬ 
tremely’‘bright. Telescopically she looks 
like the moon about half way between the 
quarter and the full. Mars rises a little 
after 2 A.M. in the middle of the month 
and still counts as a morning star. Jupiter 
is in conjunction with the sun on the 20th 
and is therefore unobservable. Saturn"^ 
is approaching opposition and is ob¬ 
servable in the latter part of the evening, 
though his low altitude is unfavorable to 
good telescopic definition. Uranus is a 
morning star and rises about 1 a.m. on the 
15th; while Neptune sets at 11 p.m. 

The moon is in her first quarter at 5 
P.M. on the 3rd, full at 1 a.m. on the 11th, 
in her last quarter at 4 A.M. on the 19th, 
and new at 9 a.m. on the 26th. She is 
nearest the earth on the 27th and farthest 
away on the 16th, During the month 
she passes near Neptune on the 2nd, 
Saturn on the 12th, Uranus on the 20th, 
Mars on the 22nd, Mercury on the 24th, 
Jupiter on the 2€th, Venus on the 26th, 


and Neptune for the second time on the 
80th. 

T TNLESS protests are received from a 
^ sufficient number of its regular users 
the present feature. The Heavens (but 
not of course Dr. Russell’s main articles), 
will be dropped and the space otherwbe 
employed. Some believe there is but 
small overlap between the increasing 
numbers who are keeping up with the 
newer astronomy, mainly astrophysics, 
which is ably covered in Dr. Russell’s 
monthly articles, and those who use the 
star maps and planet data. If the pro¬ 
posed change is made, a series of maps 
from the same plates will be especially 
printed in a small pamphlet for distribu¬ 
tion to regular readers on request, and the 
same planet data as well as much other 
data not contained in the space allotted 
to the present department, could be ob¬ 
tained by the reader from the annual 
^’Observnr’s Handbook’^ of the Royal As- 
tronomieal Society of Canada, at an 
outlay of only 26 cents, or from sonM othar 
rimilarly accessible source.—Tfts fiddler. 
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Ciheniistiy in Industry 

' (Continmd from page 474) 

the production of distillers’ grains would 
amount to from 226^000 to 250,000 tons. 


Beforare of Noisy Grapefruit 

n EADERS may recall the old story 
about the Italian fruit vendor who, 
ani^yed by the critical examination of his 
wares by eanny housewives, exclaimed, 
’’If you mus’ pincha da fruit, pincha da 
coconut!” After all, ’’pinching” does not 
prove much about the quality of the fruit 
and it is not surprising that a more scientific 
method has been sought. Now, the Bell 
Telephone Laboratories have developed 
a method of determining whether or not 
a grape-fruit is ’’good” without cutting it 
open. 

This rather spectacular application of 
science is a method of detecting the Medi¬ 
terranean fruit fly when it is inside citrus 
fruits. So far, says Food Industries^ no way 
has existed for the detection of the larvae 
of the fruit fly inside the fruit without 
cutting it open—an operation which, of 
course, renders the fruit unsalable. The 
skins may appear to be healthy and yet 
cover a fruit that is infested with larvae 
that should be destroyed. 

Since the worm eats by tearing off mor¬ 
sels of fruit, it has been argued by govern¬ 
ment entomologists that a noise should be 
caused by the operation, and if this sound 
could be sufficiently amplified by means of 
the thermionic valves, or tubi, used in 
radio, the noise of the larvae eating in the 
fruit should be audible to human ears. 
Apparatus in the nature of a glorified 
stethoscope has been constructed to test 
out the theory, and it has been found that 
’’suspected” grape-fruit were noisy, and 
on cutting them open they were found to 
contain the offending pests, whereas 
noiseless grape-fruit were found to be free 
from larvae. 


Human Chemist Can’t Compete 
With Art of Lowly Bug 

T he tremendous popularity of rayon 
as a substitute for natural silk must 
have created an unemployment problem 
among the silk worms. While the chemist 
with his wood pulp has outdone the worm 
with his diet of mulberry leaves, there is 
another insect, even humbler, which still re¬ 
tains his supremacy as a chemical factory. 
His name is Carteria lacca and his product 
is a resinous material which he produces 
to enshroud himself, but which man con¬ 
verts into the substance known as shellac. 

W. H. Zinsser, writing in Chemical 
Markets reveals some of the many in¬ 
dustrial applications dependent upon this 
louse-like inhabitant of India and Siam. 
SlwUac is an organic resin produced 
through chemical processes taking place 
in the life of an insect and which, because 
of resiliency and soluble qualities stands 
out in world commerce in contrast to the 
veg^ble resins, {t has qualities possessed 
by no other gum and is soluble in alcohol 
or in an alkali nrater solution, but is not 
soluble in turpentine. 

Ax long ago as 1590 there is a record of 
sb^e hkytng been dissolved and used as 
a or crude vemishi and from that 

universally 
unti! tcHiay it 


This Company makes its appeal 
through the direct mdshod, par¬ 
ticularly to those who follow the 
quieter walks of life—those who do 
not feel that they can attain to 
greatness by a single bound, but 
are i^rforming their tasks con¬ 
scientiously and methodically, un¬ 
dergoing the training and the edu¬ 
cation that prepare for other and 
higher responsibilities. They are 
the frugal class. They are discrimi¬ 
nating. They measure the diameter 
of the dollar. They are those who 
are ready when momentous duty calls. Yes, 
maybe they are the plodders, practiced in the 


The Record Shows 

There have been paid to policyhold¬ 
ers, $37,972,032 as follows: 


On claims by death... . $14,9.97,668 

In maturing. Endow¬ 
ments . 1,809,200 

In Surrender Values and 

Dividends. 4.444,079 

In Loans on Policies. 16,761,08.9 


kind of plodding that developed 
Charles E. Hughes, Grover Cleve¬ 
land, Calvin C^lidgc and Herbert 
Hoover, the kind that can hold 
the ship of state steady when the 
storms of hysteria arc rampant. 
The strength and prestige they 
have acquired are due not to dint 
of magic—they just keep on doing 
the things they ought to do. For¬ 
tunately, there are a good many of 
that kind. They buttress the 
nation against the selfish oppor¬ 
tunist. Out of the number of these 
the Company receives its recruits. Therefore, 
it will grow and grow and grow. 


What Sustains and Commends 
the Company 

Standard Policy Reserves, resources 
over $22,000,000; Standard policy pro¬ 
visions approved by the New York 
State Insurance Department; Operating 
under strict requirements of New York 
State; Subject to the United States Postal 
authorities everywhere. 


Sec how easy the POSTAL Method is! 

simply use the coupon or write end say, me Insurance 

Information.” Be sure to give your full name, your occupa- 
tion and axaof data of fdtth. Information as to any form of 
Life or Bndowment Insurance will be gladly furnished you. Your 
inauiry will receive prompt attention by mail. We desire to 
co-operate with you directly, and have you think out your prob¬ 
lems from documentary matter submitted, we invite you to 
csalf at our office if you can find it convenient. 

POSTAL LIFE 

INSURANCE CO. 

WIHHf rUdi Car. 4M St» N. 


I--"ni 

I SA-6-30 ' 

1 Postal Life Insurance Company ! 

j 511 Fifth Avenue, New York | 

1 Without obligating me, please send full * 

I insurance particulars for my age. | 

I I 

I ! 

I Address.' 

I I 

. Occupation.' 

I Exact date of birth. | 

I I 

I Amount.i 

I_I 


How to Buy Life Insurance, and Where 

Convenience and Low Cost 
are found in the 

Postal Life Insurance Co. 

It Presents a 
Consultation Service 

and a record most convincing. It has a Way different from all 
oth€r companies—the Non-Agency Way. It is not only an easy 
and convenient way, but has a well understood, definite economy. 
It i$ a guaranteed saving—the commission dividend— 

guaMUitced because you confer with the Company by letter or 
in liirson and earn it. You perform the service of coming for 
the insurance: the POSTAL LIFE does not send one to fetch you. 

This Non-Agency way not only saves you money, it strengthens 
your will. It makes you better satisfied with yourself and the 
tranj»ction. Taking out your insurance volitionally develops a 
sense of independence and intellectual pride. The POSTAL’S Non-Agency way, 
and its Health Bureau, functioning together, have a life-prolonging influence; 
its policyholders employing these two services, lengthen their days, and thereby 
reduce the cost of insurance. 

They Who Measure the Diameter of the Dollar 




Poet at Life 
Owned by 
the Company 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

Auoeiatci tince 1846 wilh Ihe Scientific /{periccn 


SCIENTIFIC AMERICAN BLDG 
24-26 West 40th St.. N. Y. C. 


INTERNATIONAL BUILDING 
Washington, D. C. 


TOWER BUILDING 

Chicago, III. 


HOBART BUILDING 
Son Francisco, Cal. 


SPRECKELS BUILDING 
Los Angeles, Cal. 


Books and Information on Patents and Trade-Marks by Request 
Associates in All Foreign Countries. 


Handbook of 
Chemistry and Physics 

By C. D. Hodgman and N. A. Lange 

Case School of Applied Science 

For tables of infrequently used characteristic 
properties of matter, gases, chemicals, etc., this 
is just the reference that should be in your library 
—it contains as well the necessary formulas and 
tables which are constantly consulted. Leather. 
$5.20 postpaid. 

Modern Pise Building 

By Karl J. Ellington 

A complete explanation of house-building 
with compressed or rammed earth. Ihe system 
which has been practiced for hundreds of years 
in North Africa, India, Korea and Southern 
France. This book is a manual which gives the 
details of construction so that anyone following 
them can erect permanent structures at minimum 
cost. $2.65 postpaid. 

Scientific American 


is the ''open sesami^*' to all phases of the 
painting and decorating art; the friend of 
the sculptor, electridaii, and metal worker, 
and the companion of the woodworker and 
furniture finisher. It is the facile aide of 
the foundry pattern makers, the base of 
buttons, phonograph and talking machine 
records, telephone parts such as receivers 
and mouthpieces, and imitation ivory 
products such as billiard balls and poker 
chips. It is shellac that holds the filament 
of the electric light bulb in place, and it is 
the “size*' or stiffening usjkl by the hat 
maker, which makes possible the many 
shapes and styles that fashion demands. 
Shellac is one of the chief ingredients in 
sealing wax, light drying inks, shoe dress- 
ing, and wood cements; it is the "snap'* in 
playing cards and the artful finish for 
leather, imitation leather, well paper, 
hardwood floors, pencils, broom and brush 
handles, autos, pianos, and what not. 
Shellac is the modern finish of the up-to- 
date rubber rain coat; it is the sealer used 
to make "leak-proof** the myriads of gaso¬ 
line tanks that line the highways; and is 
even used as a cement for sealing the seams 
in the manufacture of cans for foodstuffs 
and liquids. It is used in the manufacture 
of brushes as a cement to hold bristles 
firmly in place. It is an important in¬ 
gredient in lacquers, giving them body, 
adhesion, and flexibility. 

Chemists have spent years looking for a 
substitute for shellac for use in industry 
but have thus far been unable to better the 
job done by the diminutive Carteria laeca. 

Black Light Betrays the Bootlegger 

B lack** light, the invisible rays which 
are the longer wavelength part of 
ultra-violet, may be used to discover the 
source of industrial alcohol diverted to the 
bootleg trade, according to Dr. Herman 
Goodman in a recent paper presented be¬ 
fore the Society of Medical Jurisprudence. 
By adding an invisible trace of certain 
fluorescent dye to their industrial alcohol, 
the manufacturers can always identify their 
own product, no matter how much it has 
been distilled or rectified, by turning on it 
the invisible rays of black light. 

Moisture Affects Telephone Cords 

npELEPHONE cords are insulated with 
A silk and cotton threads, but chemists 
in the Bell Laboratories found that the 
insulating quality of the fibers is different 
according to dampness of weather. 

Research located the cause, says Chem¬ 
istry and You, house organ of the Arthur 
R. Maas Chemical Laboratories. These 
fibers contain fine traces of chemical salts, 
which attract and hold moisture, and lower 
telephone efficiency. So methods have 
been worked out for washing the salts from 
the fibers before they are braided onto 
telephone wires. 

The water cannot be used twice, for the 
infinitesimal trace of chemical salts car¬ 
ried away, causes it to be regarded as "don- 

taminat^.** ^ ^ ^ 

Lake Michigan water was found better 
for the purpose than water from the city 
supply at another plant. It was e^n 
better than distilled water. This was due 
to a slight proportion of helpful chemical 
in Lake Michigan water, and too 
harmful chemical in the other water, imt 
the latter has been made aatiafaetdry ky 
deHea^ ohemlciJ treatment* 





Caiittal ShlfW 

Dekroyets 

Submarinfis 


This tonnage does not include any ob¬ 
solete veasels; the capital ships do not go 
back of our modernised Florida class, and 
on^ reckons destroyers less than 16 years 
old and submarines less than 13 years old. 
So, on the credit side of the Conference is a 
substantial reduction in tonnage. Great 
Britain and Japan, having already built 
practically up to the limit of their cruiser 
allowance, will have a very small cruiser 
progfam to complete. Congress has al¬ 
ready authorized a cruiser program that 
will eventually complete our cruiser quota 
under the treaty; it will require several 
years to dniah. In the meanwhile we are 
well below our strength. The President 
should vigorously resume the program 
suspended while the Conference was in 
being. By a happy coincidence this pro¬ 
gram will help the unemployment situa¬ 
tion* 

To obtain an agreement our delegation 
was forced to concede Japan parity in sub¬ 
marines and an increase in the 6 to 3 
ratio in six-inch cruisers. We thought we 
had conceded Japan enough in 1922, when 
we agreed to cease fortifying our Far 
Eastern bases; certainly this concession 
should terminate our constant yielding to 
our neighbor across the Pacific. 

It is reported that there is a clause in our 
agreement with Great Britain that might 
permit her to increase her cruiser strength 
relative to ours in the event that France 
increases her program; there should be no 
uncertainties in this treaty. In 1922 we 
thought parity meant parity in all classes; 
we so interpreted it while Great Britain 
and Japan nuilt cruisers, destroyers, and 
submarines until they upset the ratio en¬ 
tirely. It would be a blow to the future 
confidence of our people in the efficacy of 
international agreements if any fine-spun 
interpretations are placed on this agree¬ 
ments 

In spite of the reductions actually ob¬ 
tained, Americans generally are disap¬ 
pointed by the events of the London Con¬ 
ference; and they will not quickly forget the 
display of European jealousies so openly dis¬ 
closed by the negotiations. Americans 
had been told that the failure at Geneva 
in 1927 was due to the unyielding attitude 
of naval officers who sacrificed accord 
rather than to yield a f«w cruisers; at least 
that theory is exploded for only the I 
Japanese delegation contained a naval 
officer and he was carefully classified as a 
statebman. Yet these selected delegations 
of civiUan atateamen have been entirely 
unable to bring about a five-power pact, 
and pidy succeeded by extreme concessions 
to JafMdi in efieetiiig an agreement for a 
pact* 

DMMk tlgolillftai b«cauM 


Tbf above iarge Re- 
set Ratchet Counter 
IS seen recordmR the 
output of a Rivet 
Header. It counts 
number of rivets 
made. Price, 

Uist). 


Machines run on, without thought 
of running ahead* But see their 
records on Veeder-Root Counters, 
and you see the place for im¬ 
provement! You promptly see 
the improvement register, by 
closer watch of the running. 


Smallpresm like the 
one at right take the 
small Re set Ratchet 
Counter above. 
Counts one for 
each stroke oj 
press. Price, $6.0Q 
Utst). 


You get new ‘Teads’’ to improved 
design, from the records of pro- 
duction-gains on Veeder-Root 
Counters. You definitely work 
toward the higher records that 
any machine can make on these 
Counters. Write for Catalogue. 




iQQTTiNCORPORATeD 
mmmmmmi HARTFORD, CONN. 


orricc* IN NMINClPAk OITItS. VVRITC ON PHONC 


WEIIINGTON MIXTURE 

Scisncs and axporianca hav« anabied us to mak« Wollington London Mixture a rich yet 
mild tobacco — the envy ond despair of other manufacturers. Particular pipe smokers will 
appreciate Wellington London Mixture. ' ^ ^ YOU’LL LIKE IT. Insist on it from your 
deoler or send us $1.00 for 10ounces . . . Money bock if not pleased. 

C. PEPER TOBACCO CO. ' ' ^ 727 North 1st Street, St. Louis, Missouri 
Indnpnndtnt manufacturers of only fine tobacco since 
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>(> k kOtnbinktmn T’olMiicttU' 

f.rtK.Los. BiTWi. Add i*n<l W'dttrHi t SUdi' 
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BOILER FEED WATER TREATMENTS 

of purity and all other rcQuintl tU.iiact«*ri8tlcji. 

Pamr>hlet on Teqin*»L ^ ^ 

UWISOL WFG- CO., 

Agenis for\traih 

Bannerman Army Bargains 

Bl ‘ Tlavcisack .75 1 New Bugle W fO 
/MR Machcie-bolo 1 Him I'lMol $ > »0 

Rqihj lanat $1.00 | Saddle 
SnrlngBeld cal. 30 rifle. 24 Inch barrel $16 50 
illMHUatcd. 380 pages n{ 

JmQr uniforms, etc. for SO eentN Si>ecial new thcular 

ftwiel. ■wMWrm.w »«■«, Wt ■V.v. "■ V- I 


BOOKS •»« PERIODICALS 

If you are interested iU long runs and Com¬ 
plete Sets of important Scicntihc Journals, 
the publications of the Learned Societies ann 
tniscellaneouH works, eend for latest 

Catalogue (N. S. No, 2) listing about 1400 
Items including many* books ol American 
interest. CaUlogucs gratis, on request. 

WM. OAWaW Ik SONS, LTD. 

(BmrmWhok ^ «. i j 

Caiktkon fco»4a«» E.C.4, Englanii 



CHEMISTS 

Catalog illustrating 2500 Chemist's 
Supplies, 5000 C hemicals, Min- 
crals, Drugs, etc., and listing 1000 
vScientific Books sent for 50c. Class 
Still, as illus. cap of flask 1 Qt. 
complete $8. 

LABORATORY MATERIALS CO. 
€27 East Tlst Strastt Chlcaia. 


AGENTS 500% PROFIT 

GUARANTEED GOLD LEAF LETTERS 
For frontk Mid oftle« window*. Anrono omi put thaai 

„n. rrooMiniplM Liberal offor io HonorM Mtonto. 
MfiTALUC LCTTtR CO. 440 N. CtarX. Cltlcm 
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The most Interestinff thinprs in nature 
are hidden from the unaided eye. 
Insect, plant, and mineral life have 
thousands of foscinatiniir mysteries 
that can be penelved only bv means 
of a microsk'ope. One of these fine 
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cians or scientists can spend many 
hours in interesting: and instructive 
research. The 'Woli.enbak Microscope 
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100 to 250 diameters in steps of 25. 
Klaborately finished, nickel trim, tilt¬ 
ing stand, plush-lined case, prepared 
slide, and complete Instructions. If 
your dealer can't supply you, we will 
send you one postpaid. Money back 
guarantee. Lower-powered Woli.en- 
SAK models 12.50 to 18.50. Catalog: free. 

WOLLBNSAK OPTICAL COMPANY 
912 Hudson Avenue Rochester, N.Y. 
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they patiently explored every avenue of 
approach that held any promise of agree¬ 
ment; and it is also possible that the dele¬ 
gations at London, in their desire to reach 
an accord, may have gone beyond the 
wishes of their own countrymen. After 
carefully following the developments at the 
Conference, it is hard to escape the con¬ 
viction that the world powers today are not 
ready to confide their future to treaties, but 
still prefer to trust in the efficiency of their 
own armed forces. This is the most 
significant fact that has come out of the 
Conference. 

Italy and France have not conceded an 
item one to the other. The reason for this 
inflexibility is scarcely concealed. France 
heads one continental group that includes 
Jugoslavia, Czechoslovakia, Rumania, and 
Poland. Italy heads another group that 
embraces Hungary, Albania, Bulgaria, 
and hopes to include Turkey. Italy would 
like to have England dissolve the entente 
with France and join her group. But for 
the present at least, British opinion will 
not hear of any continental entanglements. 
The old European balance of power has re¬ 
asserted itself but this of itself need cause 
us no alarm, for it is the classical European 
method of preventing a continental 
colossus; and whatever may be urged 
against it by world reformers, the balance 
of power did preserve the peace of Europe 
between 1871 and 1913. 

The desire to create an agreement be¬ 
tween France and Italy caused MacDonald 
and Stimson to suggest a “consultative” 
pact to be given to France in lieu of the 
security guarantee she demanded for a 
reduction of her naval program. It is re¬ 
ported that MacDonald could not carry 
his own cabinet with him on this proposal 
and both Baldwin and Lloyd George are 
known to be against any further guaran¬ 
tees to France. 

The reaction in this country was over¬ 
whelmingly against any form of consulta¬ 
tive pact, on the very sound ground that 
if it committed the IJnited States to in¬ 
tervention in European affairs it was against 
all our traditions and if it did not, it would 
mislead France, All efforts by advocates of 
the consultative pact to explain that the 
United States was already committed to an 
intervention by the Kellogg-Briand re¬ 
nunciation of war and the four-power 
Pacific treaty failed. And our delegation 
was unable to explain its complete change 
of attitude in this matter. Perhaps Mr. 
Stimson allowed his eagerness for an agree¬ 
ment to blind his judgment temporarily, or 
he wished to canvass the American public 
to determine if, for the sake of a reduction 
in armament, they were willing to re-enter I 
Europe’s political orbit. If the latter, the 
negative answer was plain, and cannot be! 
misunderstood. It further developed that 
Great Britain is scarcely less reluctant than 
the United States to guarantee France’s 
position in the Mediterranean so it was 
not possible to reach a real five-power 
agreement. 

In the early days of the Conference there 
was some evidence of a desire on the part 
of the British and American delegations to 
put pressure oh France to make concessions 
by a threat of a four-power agreement that 
would leave France isolated. When 
France failed to respond, the same treat¬ 
ment was applied to Italy without success. 
Then it was realized that if a flve-power 
treaty was impossible, it was better for the 
good-will of Europe to go at once to a three* 
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By KATHARINE BEMENT DAVIS, Ph,D. 



This pioneer volume 
offers concrete factual 
data on the events in 
the sex life of normal 
women, supplying 
needed information on 
a topic which has long 
been the subject for 
uninformed conjec¬ 
ture. 


Under the expert direction of Dr. Davis* 
two groups of selected women—married and 
unmarried—replied anonymously to question¬ 
naires designed to elicit information on every 
phase of woman’s sexual life. Full data on 
the various periods of life, as well as on so- 
called “abnormal’’ exporiencevS were received. 

This information was first tabulated. 
Then comparative statistical studies were 
made on the most imiwrtant topics. The 
book offers specific data on many questions 
like: What factors seem to enter into the 
“happy” and “unhappy” married life? What 
are the causes and extent of abnormal prac¬ 
tices? What is the importance of sexual 
education, etc.? 

The clear and simple treatment makes the 
book invaluable to social workers, physi¬ 
cians, parents, educators; first, in develop¬ 
ing a saner attitude toward the whole sub¬ 
ject; second as a tested method in throwing 
light on sexual maladjustments as affecting 
personal relations. 

The Scientific American says: “Al¬ 
most to a certainty this book will upset a 
number of fondly cherished beliefs. It is a 
thoroughly scientific record of scientific 
work in sociology, performed by a noted 
scientific authority. The discoveries rc- 
4 ;orded were based on actual data secret!) 
(Stained.” For free examination, use the 
coupon now. Price $ 3.50 
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power treaty, leaving in the framework] 
places for both France and Italy, rather 
than to create a four-power treaty that 
would isolate one of them. 

Just when the vexed situation seemed at 
its worst, Italy raised the specter of the 
League of Nations, by the very pertinent, 
if unpleasant, suggestion that the London 
Conference was not a competent tribunal 
to determine the nature of the security 
guarantees made by League members and 
[Suggested that the French delegation ad- 
1 dress such queries to the League Secre¬ 
tariat at Geneva rather than to MacDonald 
and Stimson. This action convinced Mr. 
MacDonald that Italy was immovable and 
efforts to secure a five-power pact were 
abandoned. 

The original position of the United 
States was that if a five-power agreement 
could not be obtained, a three-power 
agreement would not be attempted, for it 
was feared that an agreement between the 
three largest naval powers would almost 
surely cause the rest of the world to believe | 
that Great Britain, Japan, and the United 
States are seeking to dominate the world 
by their navies. When we recall the per¬ 
sistent French suspicion of a British- 
American entente after the llapidan con¬ 
ference, the dangers of a three-power agree¬ 
ment are plainly evident. Nothing we 
would save in dollars by a reduction in 
naval expenditures would compensate for 
wholesale suspicion aroused throughout 
the world by the belief, however un¬ 
founded, of an understanding between the 
three naval powers. Our delegation must 
believe they can reassure the rest of the 
world on this point, else they would have 
adhered to their original position. 

The result of the Conference may be 
.summarized a.s follows: Great Britain con¬ 
cedes us cruiser parity provided we take 
part of it in six-inch cruisers and France 
and Italy restrict their programs, Japan 
agrees, provided she is allowed equality in 
submarines and a 10 to 7 ratio in cruisers 
for the present and the right to re-open the 
question when and if we build up to a 10 
to 6.4 ratio; France and Italy will not join 
the pact. In 1922 we scrapped battle¬ 
ships and battle cruisers to arrange a 
5:6:3: 1.75; 1.76 ratio among these five 
powers. As an additional incentive to 
Japan, we ceased all work on our bases in 
the Far East so that the continued passage 
of time puts them more and more at the 
mercy of a hostile fleet operating in those 
waters. In addition to her fleet, Japan 
possesses the second stronge.st army in the 
world; it is futile for her to urge that ad¬ 
ditional naval strength is n(»eded for de¬ 
fense of her already impregnable position in 
the Far East. 

Yet for the sake of a three-power agree¬ 
ment that only a short time ago we said we 
would not accept, our delegation has ac¬ 
cepted a conditional equality with Great 
Britain, and has granted Japan an equality 
in submarines and a 10 to 7 to a 10 to 6 
ratio in cruisers. 

Surely our delegation has gone to the 
extreme limit in order to obtain an accord. 
The Senate leaders will consider the pact in 
detail, and it is most fortunate for our 
country that it cannot be committed to 
any foreign obligations without full dis¬ 
cussion in the Senate. The delay entailed 
by discussion sometimes frets us, but Such 
discussion infants the American people 
apd enables American public opinion to 
make itself 
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Books Selected by the Editors 


Storage Batteries —By G, W. Vinal, Physicist, 
Bureau of Standards 

S INCE the first edition of this important work appeared 
six years ago, it has been the authoritative reference, 
in fact the only one which completely covers the subject 
so that the average consultant may obtain the information 
he seeks without plowing through puzzling details. Clear, 
concise, conclusive, and exhaustive, it is a most able pres¬ 
entation. $5.20 postpaid. 


Elements of Electricity—B?/ A, Zeleny, 
Physics, Unit). Minnesota 


Prof. 


B ooks arc one of the most 
intimate influences in our 
lives. They both entertain and 
sustain, they can be our com¬ 
panions in solitude and a stimu¬ 
lation in depression, they often 
are exhilarating and sometimes* 
risible—of these our own mood 
is most frequently the gage. It 
is not an easy matter, therefore, 
to select from the large number 
that are now published, those 
titles which will interest a most 
cosmopolitan audience. 

On these pages will appear 
each month the selections which 
The Editors believe likely to 
interest the greatest number of 
readers, but if you do not find 
here just what you like, or if you 
want to know what is available 
in some line of your own desire, 
do not hesitate to write to Louis 
S. Treadwell, Associate Editor, 
who is responsible for this de¬ 
partment. Every attention will 
be given to your needs. We 
want to make these columns of 
real value to you. 


AS a book of reference available to 
jt\ look up a wide range of questions 
that will arise in the ordinary course 
of reading or study, this text will be 
found of exceeding usefulness. Every 
phase is treated in a thorough, concise 
understandable manner, for the seeker 
who has no special knowledge, which 
means therefore that formulas and 
mathematics have been reduced to a 
practical minimum. We believe this 
to be one of the best general references 
of which we have knowledge. $3.20 
postpaid. 

Construction and Equipment 
OF Chemical Laboratories 

T he report of the National Re¬ 
search Council Committee, all of 
the members of which have planned 
and built chemical laboratories within 
the last ten years, definitely answers 
the leading questions as to the req¬ 
uisites for a practical laboratory 
building. Plans are prepared in de¬ 
tail for new buildings, or the improve¬ 
ment of existing ones, the data for 
which was obtained by sending out 
questionnaires to the directors of re¬ 
cently constructed laboratories. It is 
thus a compendium of present practice and as such is in¬ 
valuable to this rapidly growing field of science. $1.20 
postpaid. 

Arithmetic of Electricity—B y T. OXonor Shane, 
A.M., E.M., Ph.D. 

B ecause the calculations are all in plain arithmetic, 
this practical little volume has been widely accepted 
as a boon for those who are rusty on higher mathematics, 
or for the many who need the information but have not 
had the training necessary for more difficult computations. 
A series of rules, all of the simplest forms, each rule illus¬ 
trated by practical problems and detailed solutions. Ex¬ 
tensive tables appear before the last chapter on networks 
which is added in this edition. $1.65 postpaid. 

Standard WmiNCr— 1930 Edition -By H. C. Cushing, 
Jr., Fellow A. /. E. E. 

T he new edition of this authoritative work has been 
brought up to date by the inclusion of new sections 
and illustrations, the 1930 national electrical code, new 
tables on wire and wiring for every class of work, and the 
latest technical terms, and has been carefully checked to 
the last page. It is rightfully called ‘‘The national au¬ 
thority on wiring^* for it contains detailed explanations 
of the proper methods of installing all kinds of electrical 
equipment. $3.20 postpaid— F. D. McH, 


Photogravure —By H. Mills Cartwright, F. B. P. B. 

T he subhead on the title page of this volume aptly 
expresses its scope: “A Text Book on the Machine 
and Hand-printed Processes." The author presupposes 
that his readers have some knowledge of engraving and 
printing systems and therefore plunges into his discourse 
with but brief preliminaries. His treatment of the subject, 
from the practical point of view, is masterly and it gives 
the interested reader a thorough grasp of this particular 
engraving and printing process. His summation of its 
advantages and disadvantages is concise and of unusual 
interest to anyone who uses printing for any purpose. 
$3.70 postpaid— A. P. P. 


Modern Science—B y Professor 
J. Arthur Thomson, Vniv. of Aberdeen 

I N the whole English speaking world 
there are scarce ten men who can 
write accurately on every branch of 
science and who can really write. 
Professor J. Arthur Thomson is one of 
them. Qualified critics think it is the 
direct simplicity of his style of writing 
which has won him deserved world¬ 
wide fame as a popularizer of scien¬ 
tific thought. Nearly everyone is 
familiar with his famous four volume 
Outline of Science. His newest book 
is a general introduction to science, 
ranging in scope from cosmology, 
through astrophysics and physics, to 
the origin and evolution of life, and 
ending with man and his psychology. 
The treatment leans rather more 
toward the elementary than some books 
in this category, and therefore provides 
easy delightful reading. 370 pages; il¬ 
lustrated. $3.70 postpaid— A. G. /. 

Science and the New Civilization 
B y Prof. R. A. Millikan, 
Norman Bridge Lab. Physics 

T his is a collection of the author’s recent essays put 
into permanent book form. Two of the eight essays— 
one which disposes of the former fond dream of inex¬ 
haustible atomic energy, and one which lists and describes 
the 21 greatest discoveries of the last 15 years of physics— 
are purely scientific. The others, on Alleged Sins of 
Science, the Future of Steel, the Relation of Science to 
Industry, Michelson’s Economic Value, etc., are broader. 
Millikan’s purpose in writing these classic essays was to 
make people think. 

Two of the statements in the publisher’s blurb on the 
jacket are untrue. The author does not write book-jacket 
blurbs—the publisher does. Too often those on scientific 
books are inaccurate needlessly sensational, not depend¬ 
able, misleading. Thus they mar good books. $2.15 
postpaid— A. G. /. 

Aeronautical Law—B y W. Jefferson Davis, Air Law 
Comm. Amer. Bar Assn. 

I N six parts. The scope of Federal and State control; 

ownership, operation, and control of airports; regulation 
of aircraft common carriers, liability, and insurance; 
aeronautical regulations, bibliography; each part broad in 
scope as a full reference of this kind should be. An im¬ 
portant and necessary adjunct to the increasing importance 
of technical operation. 600 pages. Buckram. $10.00 
postpaid. 
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American Charities and Social Work- Warner- 
Queen-Harper, 

F or many years the fundamental work on this subject 
was the first author’s “American Charities.” The 
present book has been built on that solid foundation, two 
thirds being new text, but the original values are retained 
in this connotation. Everyone who has a vital interest 
either as worker or giver in this essential field of sociology 
should have this book—it is a compendium of the research 
‘ and knowledge attained by the most acceptable authorities 
who have studied this question during the past thirty-six 
years. $3.95 postpaid. 

Soviet Economic Development and American 
Business—B^ Saul G. Bron 

H ere are given the results of the first year under the 
five-year plan and future perspectives. It shows 
that during 1928-29 national income increased 12.4 % as 
against a scheduled gain of 10.7% while production costs 
were reduced 11.5% against the original plan of 7.5%. 
Complete economic statistics will furnish ample food for 
study to all who desire the facts as ascertained by the 
author, who was formerly Chairman of the Board of the 
Amtorg Trading Corp. $1.65 postpaid. 

Hartrampf’s Vocabularies 

A CONDENSED workable list of synonyms, antonyms, 
and relatives indexed under a general classification 
of group meanings. The index in the back identifies the 
group to which belongs the word sought, and reference to 
this group will give related words with their meaning. 
Quite the best arrangement we have seen and one readily 
adapted for hurried reference. Cloth. $5.20 postpaid. 

Antarctic Adventure and Research--B^ Griffith 
Taylor, F, R, G, S. 

COMBINED short history of all past Antarctic 
expeditions (including Byrd’s) and treatise on the 
several sciences—geology, glaciology, climatology, botany, 
biology—in the Antarctic Continent. The author is an 
Australian scientist who accompanied Scott to the Arctic 
as geologist, and is now professor of geography at the 
University of Chicago. The title of this book might be 
naively (and truthfully) paraphrased as “everything an 
intelligent reader would like to know about all branches of 
science as applied to Antarctica.” This is no mere book 
of narrative; nor is it on the other hand too abstruse for 
the average reader who, anticipating further explorations 
doubtless to be made in Antarctica, wants to be prepared 
to read future accounts of them more intelligently than 
others. $2.15 postpaid— A, G. L 

Titanotheres of Ancient Wyoming, Dakota and 
Nebraska— By Henry Fairfield Osborn, Sc.D,, LL,D, 

T his monumental, two-volume, 953-page work is an 
exhaustive monograph on the titanotheres—extinct, 
primitive, massive mammals of the Tertiary Period more 
than 10,000,000 years ago. It represents 19 years of 
effort on the part of its distinguished author, noted paleon¬ 
tologist and head of the American Museum of Natural 
History, and in itself will create a new epoch in Tertiary 
paleontology. While the work is primarily for the pro¬ 
fessional palciontologist, much of it will be understood by 
the serious reader of elementary works on evolution. 
Supt. Documents, Washington, D. C. $9.00 currency— 
A. G, L 


Harvard Advertising Awards 

OUNDED by the late Edward W. Bok to stimulate an 
improvement in the general quality of advertising, 
this book records the awards 1924 to 1928 and depicts the 
examples for which they were given. It presents most 
excellent material for study as to what is most effective 
and worthwhile in various campaigns that were inaugurated 
by some of the best agencies for world-known clients. 
A fascinating study of illustration and typography well 
worth close scrutiny by everyone who has aught to do with 
any phase of the art. We predict it will eventually be 
found in almost every business library. $2.65 postpaid. 

Clemenceau—B jy Jean Martet 

NL is rather confused at the number of titles which 
have appeared concerning this dynamic and forceful 
patriot. This one is by his secretary and later intimate 
personal friend in whose hands were placed the full docu¬ 
mentary records and these were supplemented by intimate 
conversations day after day; for Clemenceau was fully 
aware Martet was to be his biographer. In fact one 
long chapter is in Clemenceau’s own hand. All facets 
of this amazing personality are turned to the light. In 
many ways, therefore, this is the most important portrayal 
of all the books that have appeared. $5.25 postpaid. 

From the Mississippi to the Sea— By Rear-Admiral 
R, E, Coontz, IL S. N, (Ret). 

ORN inland, near Mark Twain’s home, it seems strange 
that so much of the author’s life should have been 
spent at sea. But the background serves only to enhance 
this story from the early seventies through a very large 
part of the World War. Few careers cover the breadth 
of experience, exploration, training, supervision of con¬ 
struction, navigation and finally, highest command, that is 
narrated here with characteristic reserve yet interlined 
by amusing anecdote and salty yarn. Altogether a most 
pleasing, interesting, and historically worthy recounting 
of a life devoted to country and fellowman. $4.20 postpaid, 

Johnson of the Mohawks—Bi/ Arthur Pound 

I RISH immigrant, Mohawk war chief, American Major- 
General, empire builder, Sir William Johnson was one of 
the commanding figures in our early history. Of tremen¬ 
dous influence with the Indian tribes and powerful among 
Colonials because of his immense wealth, his was a per¬ 
sonality of vital import at a time when civilization was hard 
pressed to maintain itself on the frontier. Factual ac¬ 
curacy is attained by long and painstaking historical 
research and yet the story runs smoothly and makes most 
interesting reading, $5.25 postpaid. 

Mata Hari. Courtesan and Spy —By Major 
Thomas Conlson, O, B. E. 

AMONG the women spies of the Great War, certainly 
Mata Hari was the most interesting. “A pagan 
adventuress with nothing feminine about her but physical 
grace and quick intelligence,” her operations, however, are 
said to have been responsible for the death of 50,000 
allied troops. The author strips away the fiction and 
myth concerning her and gives the facts as far as they can 
be determined. The sustained interest of this exciting 
narrative almost cloaks the loathsomeness of its moral 
fiber. $3.20 postpaid. 
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Commercial Property News 

Facts and Notes of Interest to Inventors,, Patentees, 
and Owners of Trademark Rights 


Rules on Patent Appeals Amended 

HE Commissioner of Patents, Thomas 
E. Robertson, has announced an order 
amending the rules of the Patent Office re¬ 
lating to appeals from its decisions and the 
printing of the record for use on appeal. 
The order follows: 

Acting under the provisions of section 
488 of the Revised Statutes and with the 
approval of the Secretary of Commerce, 
rules 148, 149, 160 and 162 are amended as 
follows, to take effect March 1, 1930: 

Rules 148, 149, and 160 by striking out 
the words, “Court of Appeals of the Dis¬ 
trict of Columbia** wherever they appear 
and inserting in lieu thereof: “Court of 
Customs and Patent Appeals.** 

Rule 162, by striking out in the fourth 
line thereof the words “Court of Appeals of 
the District of Columbia’* and inserting in 
lieu thereof: “Court of Customs and Patent 
Appeals.** 

And by canceling the last sentence of the 
first paragraph thereof and inserting in 
lieu thereof the following: 

“The size of the record shall be ?*/« by 
10 V 4 inches and the type matter shall be 
4 V6 hy 7 Ve inches. They shall be printed 
in 11-point type and adequately leaded; 
and the paper must be opaque and un¬ 
glazed. The names of the witnesses must 
appear at the top of the pages over their 
testimony, and the record must contain 
indices with the names of all witnesses and 
reference to the pages where copies of 
papers and documents introduced as ex¬ 
hibits are shown.*’ 


Patents for Plants 

T he inventor or discoverer of a new 
variety of fruit tree or plant would re¬ 
ceive the same protection by a patent as 
the inventor of a machine, through an 
amendment to the patent statutes intro¬ 
duced by Senator Townsend of Delaware, 
himself an orchardist, who said that he 
wished to remove the present “discrimina¬ 
tion" against agriculture. 

The patent would be granted to the ex¬ 
perimenter under almost identical condi¬ 
tions governing other inventions and the 
law would be operative throughout the 
Patent Office, costing the government noth¬ 
ing, Senator Townsend explained, inasmuch 
as the Patent Office is self-supporting. 

His measure, which has been passed by 
the Senate and approved by the House 
Patents Committee, reads, in part: 

“Any person who has invented or dis¬ 
covered . . . any new and distinct vari¬ 
ety of asexually reproduced plant other 
than a tuber-propagated plant or a plant 
which reproduces itself without human aid, 
not known or used by others in this country 
before his invention or discovery thereof, 
and not patented or described in any 
printed publication in this or any foreign 
country, before his invention or discovery 
thereof, or more than two ^ars prior to his 
application, and not in public use or sale in 


this country for more than two years prior 
to his application, unless the same is proved 
to have been abandoned, may, upon pay¬ 
ment of the fees required by law and other 
due proceedings, obtain a patent therefor.’* 

In evidence of the value of his proposal, 
Senator Townsend, who owns 130,000 
acres of orchards, pointed to the accom¬ 
plishments of engineers during a century of 
patent protection. 

Pointing out that “it is a notorious fact 
that the most suc<!essful plant breeders 
have lived and died in comparative pov¬ 
erty,** Senator Townsend named as ex¬ 
amples Ephraim Bull, Luther Burbank, 
Peter Gideon, C. G. Patten, J. R. Reasoner, 
and 1^1** Van Fleet. 


Californians Lead in Patent Grants 

PRESIDENTS of California are the 
nation’s most prolific contributors to 
mechanics and the sciences, according to 
the records of the Commissioner of Patents. 
The record of patents granted during the 
year 19^ showed that citizens of Con¬ 
necticut pressed closely on the heels of 
California’s inventors, and three other 
New England states put in strong bids for 
the per capita honor. These were Massa¬ 
chusetts, New Hampshire, and Rhode 
Island. 

As would be expected, the State of New 
York led by a wide margin in the total 
number of patents granted to its residents. 
The compilation, made by Mr. L. Edward 
Flaherty of Washington, D. C., shows the 
grants issued to the various states, the 
leaders ranking as follows: 


New York 7765 

Illinois 4668 

Pennsylvania 3639 

Ohio 3595 

California 8087 

New Jersey 2630 

Massachusetts 2309 

Michigan 2218 

Wisconsin 1321 

Connecticut 1121 


A total of 42,251 patents were issued in 
1929, compared to 40,322 issued during the 
preceding year. 


Shoe Trademarks 

T he Assistant Commissioner of Patents 
has denied a rehearing of the appeal 
before him in which he decided that the 
notation “Foot Preserver” is registrable as 
a trademark for boots and shoes, despite the 
opposition of the owner of the mark ”Arch 
Preserver” for the same type of goods. 

It was held that the essential feature ol 
the mark “Arch Preserver” is not “Pre¬ 
server,” but that ”Arch” is the dominant 
characteristic, and henee “Foot Preserver” 
is not deceptively idmflar. 

By reason of many trademarks lot shoes 
of like import, the Asidstant Gommiisiofier 
stated thkt neith^ |i|nty is entitled to fueh 


broad protection of its mark as to exclude 
from registration the mark of the otW 
party, and that the public must exercise un¬ 
usual care in discriminating between them* 


Massachusetts Bans Car Radios 

R adios may not be operated on auto- 
' mobiles driven in Massachusetts, ac¬ 
cording to a ruling by the registrar of 
motor vehicles, George A. Parker. 

The ruling followed a conference with 
the governor’s committee on street and 
highway safety, which recommended that 
the use of radios on automobiles be dis¬ 
continued, it was announced. 

Automobile and radio manufacturers 
have joined in a protest to the department, 
of which the registry of motor vehicles is a 
part, under a law providing that any ruling 
by the registrar is subject to appeal to the 
Department of Public Works. 


^Termanize’* Granted Trademark 
Registry 

although two trademarks may have 
the same suffix, and the goods upon 
which the marks are used are of the same 
descriptive properties, they are not decep¬ 
tively similar if they neither look alike, 
sound alike, nor convey the same thought. 
This decision of the Assistant Commis¬ 
sioner of Patents was made in the case of 
the Simoniz Company vs Permanizing 
Stations of America, Inc., opposition num¬ 
ber 9230 to registration of trademark 
“Permanize” for a polish for auto bodies, 
et cetera. 

The opposer, the Simoniz Company, had 
appealed from the decision of the examiner 
of interferences dismissing its opposition 
to the registration of the mark. The op¬ 
position was baaed on the fact that the 
mark “Simoniz” for a compound for clean¬ 
ing and polishing automobile bodies, et 
cetera, had been adopted and used pre¬ 
viously. Although the two compounds 
contain specific differences, they were held 
to possess the same descriptive properties. 

It was brought out that of the two marks 
in question, “Simoniz” is derived from the 
proper name Simon, and suggests the 
thought that Simon’s reputation is back of 
thg goods. 0n the other hand, “Per- 
manize” is derived from the word perma¬ 
nent, and suggests permanency. The testi¬ 
mony failed to show that any purchaser 
had been deceived by the alleg^ similarity 
of the marks, and it was ruled that the 
marks are not deceptively similar. 


Moddls for Adverdeing Pui|K)$oe 
Denied Free Entry 

ACCORDING to the majority opinion 
^ of the United States Court of Customs 
and Patent Appeals, models ol **iiidividlial 
wheel drives” imported by the Ameriesn 
Brown*^Boveri Bteetric ComiMmy ire not 
adaiMMe ddty free, mt are ]|iiOmle 
eeme onder Seedbn 
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tftriff act. Thia action was taken because 
the models in question were imported for 
the purpose of free distribution with a 
view to prospective sales. 

In the opinion of the Court: **It is appar¬ 
ent that the imported articles are made to 
be used not as models, but for advertising 
purposes alone.*’ 

The models in question consist of a solid 
brass foundation on which are mounted 
three supports, also of brass. From these 
supports are suspended an axle and two 
flanged car wheels. On the outside of one 
of these wheels is a brass cogged wheel with 
an attachment by which the axle and car 
wheels may move in various directions 
without affecting the cogged or drive wheel. 
Attached to the supports upon which the 
axle is mounted are two small levers with 
suitable arrangements whereby the opera¬ 
tion of the mechanism can be demonstrated. 

Because of the ambiguity of the lan¬ 
guage of the statute, it was deemed neces¬ 
sary to take recourse to its legislative his¬ 
tory. Earlier tariff acts provided free 
entry for *'models of inventions and of other 
improvements in the arts, including pat¬ 
terns for machinery, but no article shall be 
deemed a model or pattern which can be 
fitted for use otherwise.” 

The Court ruled that models intended 
for advertising use did not come under the 
statute. Judge Bland concurred with Judge 
Garrett in a dissenting opinion, holding 
that "advertising” use should be no bar to 
free entry, because it is inseparable from an 
inspection of the structure and is a legiti¬ 
mate part of the function of a model. 


Old Mining Claim Upheld Over 
Invalid Homestead Patent 

TF the owner of a mining claim fails to do 
his assessment work for one or more 
years, the claim is subject to relocation by 
other parties, providing the relocation 
takes place before the original owner re¬ 
turns and resumes work upon the claim. 
However, in the event that the relocation 
does not take place within that time, the 
owner’s rights may be restored to the same 
extent as though there had been no failure 
to do the assessment work. These rulings 
were made by the Supreme Court of the 
state of South Dakota in the case of Frank 
Hebert vs Frank C. Bond et al, on appeal 
fft>m the Circuit Court of Pennin^on 
County. 

The defendants had acquired title to 
the Tin City Lode Mining Claim from a 
woman who had obtained a homestead 
patent on the property by means of false 
statements made to the General Land 
(^ce. The Court held that she had prac¬ 
ticed a fraud both upon the Government 
and the rightful owner of the claim, so that 
her patent was impressed with a trust in 
favor of the original patentee who might 
go into court and have his title quieted. 

The evidence showed that in 1886, Frank 
Hebert had discovered on unappropriated 
government mineral lands in South Dakota 
a lode of ore bearing appreciable quantities 
of tin and mica. He filed a claim promptly, 
and did all of the proper and requisite 
things to secure a valid title to the prop¬ 
erty covered in his claim. Later in the 
same year, one Mary McDermott built a 
cabin on an adjacent piece of farming land. 
Alter the year 1900, she flled a homestead 
daim in the land office, later revising her 
dahn from time to time. In 1916 she 
WtiiKMi her homestead claim to include 
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the Tin City lode. As late as 1918, the 
testimony showed, McDermott admitted 
to witnesses that the mining property was 
owned by Hebert. 

Early in 1919, Hebert contracted to sell 
the Tin City Mining Claim to one W. N. 
Hunter, for a consideration of 30,000 dol¬ 
lars. Hunter, with Frank C. Bond, formed 
the Rare Minerals Company, and entered 
promptly upon the property, making 
preparations to mine and ship ore from the 
mine thereon. At this time, while Hebcirt 
was away temporarily, McDermott drove 
the defendants (Rare Minerals Company) 
from the property, claiming title under a 
homestead patent issued by the govern¬ 
ment. The Rare Minerals Company de¬ 
cided that McDermott had a better title 
than Hebert, and purchased the McDer¬ 
mott homestead for the amount of 10,000 
dollars. Then, attempting to repudiate 
the old Hebert title, the defendants filed a 
new mining claim on the Tin City lode. 

The only questions involved in the case 
were: First, did the plaintiff ever make a 
valid location of the said ground? Second, 
is the ground covered by the Tin City Lode 
Mining Claim mineral in character? And 
third, if such location was made, did the 
plaintiff lose his rights therein by abandon¬ 
ment prior to the issuance of the McDer¬ 


mott patent? These points were decided 
definitely in favor of Hebert, and it was 
established that McDermott had prac¬ 
ticed a fraud on both the plaintiff and the 
government. Under such circumstances, 
it was held, a court of equity has power to 
secure the rights of the plaintiff, and as a 
means best adapted to that end may de¬ 
clare a constructive trust in his favor. 
The decision of the lower court was af¬ 
firmed, quieting title in the plaintiff. 

“7-11’’ As a Trademark 

T^HE Court of Customs and Patent Ap- 
peals has affirmed the Patent Office in 
dismissing opposition to the application for 
registration of the trademark ”7-11,” for 
liquid medicinal preparations. The prod¬ 
ucts of the applicant, liquid medicinal 
preparations for treatment of colds, et 
cetera, to be taken internally, and of the 
opposer, owner of the mark ”4711,” for 
antiseptic mouth washes and scalp reme¬ 
dies, cold cream, face powder, dental prepa¬ 
rations, et cetera, were held not to be of the 
same descriptive properties. It was also 
pointed out that the labels were dissimilar 
and further that the opposer had made no 
protest to other registrations of the num¬ 
bers ”7-11 ” for other goods. 


Patents Recently Issued 

Classified Advertising 

Advertisements in thts section listed under proper classifications, rate 25c per word each 
insertion, minimum number of words per insertion 24, maximum 60, Payment must 
accompany each insertion. 

Anyone desiring the address of a patentee listed in this section may obtain it by 
a(UiressinR Munn & Co., those desiring official copies of patents herein listed, may secure 
them by remitting 15 cents for each one (state patent number to insure receipt of desired 
copy) to Munn 6^ Co., 24 West 40th Street, Nnv York City, ^ ^ 


Pertaining to Aeronautics 

PaoPKLLiNG Dicvioe —For air and water 
craft, whereby increaB^‘d force is obtained, 
a quicker tako-off will be posHiblo and shorter 
landings at steeper angles, a gyroscopic action 
being generated to keep the craft steady while 
inflight. Patent 1760382. Westinua Boer. 

Aircraft —Having a fuselage, laterally ex¬ 
tending wings, stabilizers, and a rudder mounted 
at the tail, the special feature being a sail 
adapted to use the wind for producing the lifting 
action and motion to put the craft in flight. 
Patent 1762241. John Domenjoz. 


Pertaining to Apparel 

Necktie-Lining Fabric— Composed of a 
woven integral piece of material, adapted to be 
cut to serve as tie linings, having areas at one 
or both ends, which are of different grade of 
material than the romaining area. Patent 
1749634. Edgar K. Prank. 

Protective Garment —Designed to be worn 
by a messenger carrying money or valuables, 
so that the articles may be distributed through¬ 
out the compartments on the inner face of the 
garment, and securely locked on the user’s body. 
Patent 1749714. Herman A. North. 

Shoe Construction —^Which has novel 
mc^ans for removably securing a heel to the body 
portion of a shoe, a frame receiving the keel, 
whereby a worn heel may be removed for re¬ 
pair, or a new one disposed in place. Patent 
1749864. Joseph Weiss. 

Cravat ATTACRMBNi^For the small end of 
four-in-hand emvata, may be easily applied to 
provide an abutment to prevent its withdrawal 


through Iho knot, whereby the neck loop is at 
all times maintained without retying the 
cravat. Patent 1750232. Seg frid J. Lindakog. 

Chemical Processes 

Photographic Chemical Process and 
Material— For printing from tracings, etc., 
comprising diazotizing an aqueous solution of 
pyridine sulphonic acid, then reacting the prod¬ 
uct with an aqueous tartaric acid solution and 
an aqueous solution of a nickelous sulphate, 
coating photographic paper therewith, printing 
by contact under tracings, and developing the 
latent imago with fumes of ammonia. Patent 
1762174. Oliver A. Hall. 

Designs 

Design for a Table-Receptacle Holdidr. 
Patent 80626. Samuel Lapin. 

Design for a Novelty Spur. Patent 
80668. Grover C. Welter. 

Design for a Dress.— The inventor has been 
granted two ornamental designs for dresses. 
Patents 80668 and 80669. Dorothy Ix)ng. 

Design for a Dress. The inventor has 
been granted four patents on ornamental de¬ 
signs for dresses. Patents 80796, 80796, 80797, 
and 80798. Dorothy Long. 

Electrical Devices 

Modulator for Radiotelephones —For 
use in connection with the transmitter, use 
being made of carborundum, selenium, mag¬ 
netite, etc., to vary in electrical conductivity, 
hinder action of heat or light, in producing a 
changing current in the talking circuit. Patent 
1760579. Henry H. C. Dunwoody. 
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Eudctric Inbulator—a tubular caaing 
e«pecially adapted for outdoor aorials In protoot- 
ing then from moisture, the formation of Ice, 
snow and water, which might tend to bridge the 
gap and electrically connect the wires. Patent 
1760852. John F. Phillips. 

Elsctric Storage Hbatbr— A hollow 
body of heat absorbing and retaining material in 
which a large amount of electrically produced 
heat may be stored under control for use at such 
time as desired for various purposes. Patent 
1749X15. Gunnar S. Tune. 

Electric Switch —The construction of which 
makes it impossible for an operator to leave the 
blades close enough to the contact to allow any 
passage of current, unless manually pressed into 
contact for closing the circuit. Patent 1762236. 
Vernon A. Conklin, 


Of Interest to Farmers 


Egg-Protecting Means —An outer protec¬ 
tive covering adapted to lie used with egg crates, 
as generally formed, and packed, for the com¬ 
plete closure and special protection of eggs in 
transit, when the temperature is below 82®K. 
Patent 1749675. Paul A. A. Rouis. 

Door for Silos —Which may be readily 
removed to provide an opening for the discharge 
of grain, the door securing means also providing 
rungs, whereby an operator may climb to the 
upper portion of the silo. Patent 1760600. 
Levi D. Houghtaling. 

Potato Separator —For use in connection 
with a potato digger, the tension of the bal¬ 
anced separating fingers permitting the lightest 
stone to drop from the potatoes as the digging, 
sorting, cleaning, and sacking operation pro¬ 
gresses. Patent 1761391. William G. Bunker. 

Doffing Device —For stripping or doifing the 
needles of a cotton-picking machine after the 
former has removed the cotton from plants, and 
for removing any accumulation of gum collected 
during abrasions of the plant stalks. Patent 
1761389. Oscar F. Bledsoe. 

Shipping Box for Baijy Chicks— Each com¬ 
partment of which has ventilated chambers of 
varying temperature so that the chicks may 
move at will to warmer or cooler places to meet 
their individual needs, and yet remain fully 
protected against drafts. Patent 1752177. 
Albert B. Hilkcmeyer. 


Of General Interest 


Ventilator—F or use in conjunction with a 
window allowing air to enter a room, but divid¬ 
ing the air in such manner as to prevent drafts, 
and also to exclude rain and other elements of 
weather. Patent 1760413. Albert R. Laube 
Nstein. 

Air-Cooling Apparatus —Comprising a 
water supply pipe, overlapping absorbent fabric 
strips mounted to retard the water in its descent, 
and a drip pan on the window sill, the device 
cools and filters the air as it passes. Patent 
1750047. Gustave A. Metzger. 

Bag Gusset— vSo formed as to join the op¬ 
posite ends of the side sections that they will be 
neat in appearance, and. define a pocket which 
will prevent small articles from falling out. 
Patent 1750876. Anthony M. Vinciguera. 

Combined Article of Furniture— A cab¬ 
inet which includes hingedly connected sections 
defining storage compartments, a horizontally 
disposed swingable table, and swingable mirrors, 
normally boused, the whole serving in the capac¬ 
ity of a dressing table, desk or storage cabinet 
Pateikt 1749686. Theodore Agazzi. 


Brush Holding and Cleaning Device^A 
receptacle for receiving a quantity of turpentine 
or other detergent for cleaning paint brushes, 
scraper elements being arranged for the removal 
of the paint and detergent, and valves for drain¬ 
ing off the waste rnatt^. Patent 1748789. 
Harry I. Orkin. 

Hair-Waving Device —Wherein the co¬ 
operating hair-waving members may be dosed 
in engagement with the hair fUlly and eflPectually, 
to produce the desired waves without injury 
or tearing the hair. Patent 1749748. Martha 
A, Tienken. • 

Cartridge Guide for Repeating Guns— 
So formed that its head portion which is pro¬ 
vided with a guiding surface shall penetrate into 
the breech casing between the magazine and the 
rear end of the barrel, or the firing chamber. 
Patent 1749726. Rudolf von Frommer. 

Fence Post —Polygonal in cross section, and 
formed with means for interlocking engagement 
by tie wires, in securing the line wires, a project¬ 
ing member at the lower end being adapted for 
getting into a fresh concrete base. Patent 
1749640. Richard D, Martin. 

Container —A simple and convenient en-v 
velope or wrapper for easily and quickly con¬ 
fining articles of personal wear, such as shoes, 
etc., when traveling, within a relatively small 
space, and without soiling other articles in 
transit. Patent 1749680. Gertrude P. Visscher. 

Mop Handle —Having a simple and efficient 
means whereby a mop head, or mopping ma¬ 
terial, may be inserted or removed and when 
connected will spread out over the end of the 
stick to prevent contact with floors or furniture. 
Patent 1762250. John H. Gilhs. 

Display Holder —Parti<*ularly adapted for 
strap-watches, and formed from a single card¬ 
board blank and a single sheet of velvet, a 
pocket being formed for the watch, means for 
displaying the strap, and supporting the holder 
in tilted position. Patent 1752246. Leo Flier. 

Sea Tub —A hollow construction, of rigid 
buoyant material, such as balsa wood, adapted 
for floating persons in the water, the size being 
large enough to permit the average person to lie 
down in the water, as in a bath. Patent 
1752191. Jere C. Moray. 

Jar-Cover Remover and Fastener —A de¬ 
vice which may be attached to a wall or other 
suitable support, for receiving and gripping the 
metal cap of a jar, while the latter is being turned 
for screwing or unscrewing, without spilling the 
contents. Patent 1762189. Joseph Lotz. 

Watch Stand —Comprising a substantially 
dome-shaped base and a plurality of arms, 
pivotally mounted, wherein a watch may be 
quickly mounted or demounted, particularly 
adapted for use in repairing watches. Patent 
1761286. Frank X. Mantsion. 

Mop—W ith mechanism so constructed as to 
eliminate all necessity for the hands of the user 
to come in contact ^th the water in mopping, 
scrubbing, or wringing, the operation being 
easily accomplished without undue exertion. 
Patent 1751849. Clifton 0. Morgan. 

Holder for GRAPiiic-lNSTnuMBNT— A holder 
connected with a base, for temporarily holding 
a fountain pen, or the like, in angular position, 
so that the instrument may be easily removed or 
inserted, the holder accommodating instruments 
of various sizes. Patent 1751864, Ernest 
Oldenbusch 

Washbasin Appliance —A transportable 
storage tank for water, the top portion being 
depressed to form a baaiti, a lift pump transfers 
the water to the basin, the device is coveted, 
very compact, and adapted for use in eonftned 
places, sdeh as vehiclee* Patent 1761294, 
Clifford Spital. 


Hardware and Teola 


Screw— Haying the usual slotted head for 
receiving the screw driver, but being piwided 
with Ups adjacent the slot so that after the screw 
has been forced into position, said lips^ or wings, 
may be swaged over the slot. Patent 1749048. 
Joseph Neiser. 

Flat Iron and Stbabsbr —Particularly 
adapted for ironing or steaming a hat, and per¬ 
mitting the crown or brim of the hat, or both, 
being ironed or steamed in a convenient manner; 
may also be used for other purposes. Patent 
1749667. David Freedlein. 

Knife Attachment —An attachment for the 
back of a knife blade, affording a broad sup¬ 
port for the fingers, and preventing soreness after 
long use, particularly adapted for paring knives, 
as used for vegetables and fruit. Patent 1750677 
Joseph de Bracht. 

Casement-Window Latch— Which pro¬ 
vides means for securely latching a casement 
window in slightly opened position for the pur¬ 
pose of ventilation, but in such manner as to 
prevent an intruder forcing or manipulating the 
latch to gain access. Patent 1760428. Walter S. 
Oglesby. 

Firb-Fiqhtino Tool —Comprising a handle, 
a metallic extension, and a blade with lug-re¬ 
ceiving opening and a clamping member for 
securing the blade against rotation, the wooden 
handle being removed at quite a distance to 
prevent charring. Patent 1749108. John C. 
Kortick. 

Rotary Reamer —For reaming oil wells, 
the reamer blade having two cutting eges, thus 
twice the efficiency of ordinary reamers, the 
tool requiring withdrawal for sharpening with 
but half the frequency of a single blade, thus 
saving time and labor. Patent 1750958. Alex¬ 
ander Boynton. 

Safety Shackle Snap —A snap hook which 
when engaged about a shackle will automatically 
close and lock in instances of strain, but may be 
easily unlocked and relocked by manual opera¬ 
tion in the absence of strain. Patent 1751458. 
John J. Van Valkenburg. 

Pipb-Bendino Tool —Which may be em¬ 
ployed to bend the usual standard, or thin wall 
conduit, in various sizes, will not cause the con¬ 
duit to flatten, and will prevent slipping or in¬ 
cidental iqjury during the operation. Patent 
1752220. Andrew B. Allen. 


Machines and Mechanical Devices 


Automatic Wbll-Flowino Device —A com¬ 
bination pressure fluid and liquid velocity con¬ 
trol device embodying a flap movable toward one 
side by the velocity of the stream and returning 
to its original position as the stream force 
diminishes. Patent 1749124. Alexander Boyn¬ 
ton. 

Rod Guide —Comprising a walking beam, for 
^ maiQ||iiniiig a polish rodof an oil well pump jack 
in trw alinement, while providing a maximum 
stroke and the greatest quantity of oil, with the 
least sucker rod trouble and wear. Patent 
1749626. Charles H. Brown. 

Strippino-Finobr Adjustment for Thrash¬ 
ing Machines —Whereby the rows of stripping 
fingers of machines used for operating upon the 
pod or hull type of crops may be projected or 
withdrawn at will, according to the weather 
conditions at the time of working. Patent 
1749040. Carl R. Livermon. 

CoNv«YiR--Of the endless belt type» ap¬ 
plicable for quenching and removing lumaee 
or gas producer ashes, or metal arddes after 
heat treatment, or may be applied as a hydto^ 
mechanical qonveyer and aephri^fc Fatent 
17604jjffi.^ ,, 



Juneim 

Devicb for Separating Water from Oil— 
A valve and float automatically acting to separ¬ 
ate water which has gravitated at the bottom 
of a settling tank for oil and water, the action 
being accomplished in a continuous and clean 
manner. The float may be readily adjusted or 
removed from the separator tank. The in¬ 
ventor has been granted two patents, 1750489 
and 1760490. John W. Pippin. 

Mouth Wiper —For linotype machines of the 
Mergenthaler type, the movement being ac¬ 
tuated by the ejector mechanism and includes a 
flexible wiping piece resiliently held in taut posi¬ 
tion and readily removable from or replacd on 
the structure. Patent 1760402. Henry G 
Quire and Albin L. Chalfonte. 

Piston - Ring - Fitting Machine — A ma¬ 
chine by which the grinding of piston rings in¬ 
cidental to fitting them in engine cylinders can 
be accomplished with a mathematical exactness, 
the machine is adjustable for practically all 
forms and sizes of rings. Patent 1750195. 
Granison M. Sanders. 

Pump Plunger —A built-up plunger wherein 
most of the plunger is made from vitreous or 
other acid-resisting material capable of resisting 
the action of chemicals in water to be pumped 
from mines. Patent 1751350. Fred W. Moyer 
and Frank J. Reninger. 

BOv\ Forming and Sealing Device —Adapted 
to receive a blank which has been indented for 
determining the side walls, bottom and top, 
fold the blank, and apply a sealing tape to the 
abutted edges after the box-like structure has 
been formed. Patent 1751390. Walter W. 
Vrust. 

Cutting Device— An attachment in the form 
of a rotary cutter comprising a disc-like body 
which may be readily mounted in connection 
with a paper tube forming machine for auto- 
mati<*ally cutting the product into predetermined 
lengths. Patent 1751293. Harold W. Sherman. 

Water-Locking Suction Valve for Hyduo- 
carbon-Fuel-Stohage Tanks — Whereby 
fine dirt, scale, etc., frequently present in gaso¬ 
line, and which settles in the water strata at the 
bottom of the tank, cannot be drawn up to pre¬ 
vent a proper closing of the check valve. T’u- 
tent 1751371. John H. Viele. 

Revolving Lathe Center For the tail 
spindle of a lathe, which revolves instead of being 
stationary, thereby eliminating burning in wood 
turning, and is lubricated in such manner as to 
require leas energy in running the lathe. Patent 
1751711. Harold R.Ong. 

Coin - Controlled Liquid - Dispensing 
Apparatus —Which can be operated in con¬ 
junction with gasoline and lubricant pumps, 
and will expedite the sale, by eliminating em¬ 
ployees and permitting autoists to purchase 
the product at such times as the station is or¬ 
dinarily closed. Patent 1752150. Ernest E. 
Cooper. 

Lono-Strokb Pumping Jack— Adapted for 
use with oil wells, may be easily unlimbered 
for temporary displacement preparatory to 
pulling a sucker rod, whereby weight elements 
may be added or substracted on the reciprocat¬ 
ing chains to suit different loads. Patent 
1752144. Lawrence G. Burt. 


Medical and Surgical Devices 


Orthodontic Dumb-Bell— Formed of a 
temporarily deformable elastic material, com¬ 
prising a cylindrical shank with an enlarged 
integral spherical knob at one end, for the treat¬ 
ment of irregular teeth and development of the 
human maxillary and mandibular bones. Patent 
174M12. Harry C. Ferris. 
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Tonsillotome— Of the guillotine type, in¬ 
cluding a pair of blades one initially directing 
an electrical current to the base of the tonsil, 
causing coagulation and reducing bleeding to 
a minimum, the other severing the appendages. 
Patent 1760874. Arthur C. Campbell. 

Dental Mirror —Having a lighting attach¬ 
ment arranged in such a way that the rays are 
reflected from the surface of the mirror and 
illuminate the mouth so as to facilitate the in¬ 
spection of the teeth. Patent 1750194. Carl 
G. A. Rydman. 


Musical Devices 


Phonograph Stylus and Sound Box— 
Wherein a plurality of stylus points may be 
associated with the sound box for consecutive 
use in combination with (he sound groove of a 
record, and any one of the style positioned for 
playing. Patent 1750351. Auguste E. Pasche. 


Plumbing and Fittings 


Compound Faucet —A doubh> faucet attach¬ 
ment to a single pipe whereby \\ater may be 
drawn from one faucet insicie the house while 
the other faucet is being used for a hose attach¬ 
ment outside the house. Patent 1760485. 
Gustav Muller, Jr. 


Prime Movers and Their Accessories 


Auxiliary Air Supply and Mixing Device 
for Internal-Combustion Engines— Which 
thoroughly incorporates the air with the ex¬ 
plosive charge from the carbureter and causes 
the mixture to be automatically delivered in 
correct combustible quality to the manifold at 
all speeds of the engine. Patent 1748203. 
(ittston A. Brunelle. 

Rotary Internal-Combustion Engine— 
Wherein carbon deposits are materially reduced 
if not eliminated, and which will develop a 
maximum horse-power with a minimum gaseous 
fuel consumption, utilizing substantially all 
the power before the exhaust products escape. 
Patent 1750502. Thomas A. Baker. 

Internal - Combustion Engine —Designed 
lo perform perfectly the four cycles of the usual 
four-cycle engine, and employs a new principle 
of compression and expaasion which has distinct 
advantages over the usual tyiio, t he engine being 
comparatively light in weight. Patent 1751385. 
George P. Beaudry. 

Two-Cygle Engine—H aving a time-con¬ 
trolled valve which will force gases of combustion 
into a cylinder at the prof)er time, under the 
proper pressure and permit these gases to ex¬ 
haust at the proi>er time. Patent 1750201. 
Gardner A. B. Spencer and Harry B. Cornish. 

Internal - Combustion Pump — Whereby 
charges of fuel are controlled in such a manner as 
to avoid pn^-ignition, thereby enabling greater 
compression, and so to make it possible for the 
pump to operate against heads of liquid in 
excess of two himdrod feet. Patent 1762130. 
Eric W. MacKay-White. 


Railways and their Accessories 


BallastwDressing Machine for Rat in¬ 
roads —A preliminary ballast spreading and 
leveling apparatus whereby ballast dropped 
upon a railroad in piles may be smoothed out or 
spread in an even and expeditious manner before 
the finishing operation. Patent 1750506. 
Solon F. Clapp. 
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Pertaining to Recreation 


Doll —Constructed with a hollow hard ras¬ 
ing and flexible swinging legs, whereby the doll 
may simulate the movement of human beings in 
walking by a forward turning movement first 
one side and then the other. Patent 1750404. 
Louis Herman. 

Toy Target —In which the target elements 
are swingably mounted and have an indicia 
carrying portion adapted to be swung into posi¬ 
tion to expose the numerical value associated 
with each target, when struck by a projectile. 
Patent 1749689. Fred T. Baum. 


Pertaining to Vehicles 


Brake Mechanism Wherein the braking 
elements will be self-centering, so that the active 
brake lining will be uniformly applied to the 
braking surface of the drums, and the wear 
evenly distributed over the entire area. Patent 
1749624. Jonas W. Batson. 

Road - Maf - Exhibiting Apparatus for 
Motor Vehicles- Which is operable by the 
forward movement of the vehicle to be suc¬ 
cessively exhibited in a manner to continuously 
indicate to the motorist his precise geographical 
location, may be readily applied to an auto¬ 
mobile. Patent 1749243. William L. Eglinton, 

Gear Shift —An automatic mechanism 
whereby the shifting of gears from operative into 
neutral, and into another operative position, 
during one continuous movement of the clutch, 
lire vents the gears slufting from second or 
third speed into reverse. Patent 1749837, 
Arthur C. Nickell, Jr. 

Tire-Deflation Switch—A signal or alarm, 
electrically connected with the usual ignition 
or lighting circuits, and giving warning to the 
operator of an automobile of the deflation of one 
or more of the tires during travel. Patent 
1750563. Joseph Berger. 

Steering Mechanism -For vehicles, whereby 
the operator will be relieved of much manual 
labor, the operation requiring practically no 
effort rogardkss of whether the vehicle is 
moving or at a standstill, so long as the vehicle's 
motor is operating. Patent 1749816. William 
R. Hendrix. 

Vacuum - Cleaner — Whereby the suction 
created in the intake manifold can be utilized 
to perform the functions of a vacuum cleaner, 
the dust being prevented from passing into the 
manifold (>r interrupting the normal operations of 
the engine. Patent 1750800. Sydney R. Gould. 

Internal Spring - Metal Reenforcing 
Member— Which will take the place of the 
ordinary inner tube, may be readily inserted 
within a vehicle tire, and conform to the inner 
walls, and will force the tire beads outwardly 
against the rim. Patent 1761741. Victor 
Karbowski. 

Auxiliary Control for Motor Vehicles— 
Which permits the driver of a house-to-house or 
sh(*rt-8top delivery zone truck, to automatically 
Gtait or .stop his car, either from the usual 
driver's seat, or from the delivery door, thus sav¬ 
ing much time. Patent 1748041. Herman T, 
Backhus. 

Automobile Identifier- A frangible sup¬ 
port for a license plate or other identifying mark, 
so that in a collision the supporting means 
breaks and causes the indicia to drop, thus leav¬ 
ing identification in ease the driver escapes. 
Patent 1747446. Stephen G. Krile. 

Hydraulic Power TRANSMissioN-^In which 
a fluid is employed for effecting a silent driving 
engagement and cushioning effect of one shaft 
with another, thereby eliminating jolts and 
harsh mechanical connection, as in ordinary 
motor vehicle transmissions. Patent 1748486. 
Victor Arkin. 
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attention to the classifications 


A 

ACOUSTICS. 

Bone Conduction Sound Rcproducci. 17 

AGRICULTURE 

Alfalfa Renders Malarial Mosquito 
Harmless . . 

Chickens Not Fooled by ('hcintmls 408 

Coco Palms to Coconut Otl 432 

Cornstalks, Plastic Material irom ... 409 

Fertiliser, Two Gases Make . .. ... 397 

Gas Industry By-Products Aid .Agriculture 314 
Hothouses, Individual, for Plants. .. . 466 

Land Reclamation by Silling . ■276 

Mass Pioduction in 48 

Potash from the Dead Sea 473 

Seeds, Poor I pS 

Tillage. ”Sub-Soiling” Deep 394 

Tung Oil . 3SS 

Weeds, Chemical Kills 2i0 

Zinc Treatment Kills Wee<is. 393 

AIRPLANES. See Aviation. 

AIRSHI PS. See Aviation . 
aluminum and its ’HARD BOILFD” 

ALLOYS. 42.5 

ANTHROPOLO(;Y. see ARCHKOLOtn. Eth¬ 
nology AND ANTHROPOLOGS . 

ARCHEOLOGY. ANTHROPOLOGY AND 
ETHNOLOGY 

Archeologist-Detective at Work. 206 

.Athens Broadway. Digging up 463 

Bushman, Australian 309 

Croasroad.s, Unearthing History of 63 

Flint Implements, Judging Antiquity. 386 

Indian Artilacts in Pennsylvania . 269 

Katna fi3 

Kish Bakery 463 

Latakieh . . . J3 

Melanesian Islands . . 457 

Meryet-Amun’s Tomb ^ 2w 

Mummies, Peruvian, X-Rayed 278 

Peking Man, Sinanthropus 440 

Pharaoh, Heart of. . 240 

Pueblos, Last Stand ol Nevada 132 

Soap, Antecedents of . . 63 

Stone Head, Strange, In Texan 403 

“Uncle Remus” Stories, Ancient 63 

When Reindeei Roamed the Py rennees 22 

ARCHITECTURE. See Bvildini. Con- 
bfRUtnoN and Fine Arts. 

Chrysler Building . 26S 

ARCTIC AND ANTARCTIC 
Antarctic, Industrial . 109. 148 

Byrd Expedition Map. .118,344 

ARMY AND NAVY 

Japanese Navy Correction . 65 

Midshipman at ’’Landlubber” CoIIegcn 444 

Nil vat .Armament Delegates.... . . 189 

Naval Conlerencc. 108, 269, 349, 429 

Officer, Cultured Naval. 362 

Submarine Patching .... 146 

Submarine Safety • 209 

V^esscl Locator. .... 394 

ASTRONOMY 

Air and Water, Revising Our . 350 

Anmteui yAstrononier 82, 160, 242, 322, 400, 480 

Eclipses, Tw«) April. , ... . 274 

Heavens by Months 

84, 162, 244, 324, 406. 482 

Mount Wilson Observatory 281 

Planets, Hunting Pocket 26 

Radio and the Spectroscope 116 

Rioting for Science .... 188 

Spectrograph 213 

Solar Spectroscope . 212 

Sun, fragmentary Moleiules ot tlie . . 436 

Sun, What’s In the? ... . . 212 

Sunspots Set Recoid 2?.9 

Telescopes, Amateur .82, 160, 242, 322, 400, 480 

ATHLETICS. Sec Sports. 

automobiles 

Ash Removing Truck . 66 

Automobile Values Clianged by Resear<li 9 

“Baby” I'ur, Martin’s .. 65 

Campbell's “Bluebird’’ 187 

Car, How Well Docs It Stand Up? . . 46 

Convej'^or Belts tor Trucks. 59 

Diesel Driven ... 382 

Differential, Krohn .... 69 

Eight-Wheel Trailers Proter’t Pavements. 32 

Electric Kitciien in Motor Bus 469 

"Fingerprinting” Autos. . 33 

Ford Profits. 469 

Fbur Hundred Miles an Hour^ 185 

Front-End-Drive Caf. . .. . 18, ?8 

Gasoline-Electric Automobile 65 

Gasoline and Water Separato'. CentrifuKul, 67 
“Golden Arrow”. . 185 

Humidity Affects Motor Performam e ... 74 

Indianapolis Speedway Races 18 

Jacks. Hydraulic Installed on Car 69 

Knock, Defeating. 60 

1930 Car, Your. 52 

Oil Filter, Efficiency of. 404 

Parking Machine. 64 

Proving Ground, Packard. 46 

Racing Cars.,. 185 

te ch Made Your Motor Car. . . 9 

e Scat, Cover for. -.. 68 


Segrave, Sir Henry. 185 

Shock Absorbers. Hydraulic. 67 

Speedway, Developments Born of. 18 

Spark Plugs, Why They Do Not Crack 172 

“Spinning WheelEvil. 69 

“Stop-Go ’ Lights, Car Operated 68 

Tail-light, Truck, l^nbreakable 67 

Tire Prints Trace Criminals. 33 

Tractors, Agricultural 48 

Truck Deliveries, Rapid... , 59 

AVIATION 

Accidents, Avoidable Causes of 472 

Aerodynamics, Teaching 312 

Air Commerce in 1930 . . 388 

Airmail Terminal Service. 210 

Airplane, Mail Order. . 388 

Airport Lighting. 73 

Air Rights . 349 

Air Sickness. 70 

Air Transport Operator Spcak.s 358 

Aldad for Blimp. 314 

Altitude, Minimum.... .. 390 

Amphibion, Sikorsky, S40 389 

Aviation, Better Days for 454 

Bellanca “Pacemaker”. . 312 

Beryllium for Aircraft. ., 89, 234 

Business Executive Takes to Air 138 

Businesses Use Airplanes, What? 73 

Cameras and Airplanes 194 

Catapult, French. ^91 

Communication, Air Tran>.poit 233 

Diesel, Airplane. 36, 366 

Diesel, Junkers . 310 

Engine. Aircraft, Inside an 389 

Engine, Fairchild. ^390 471 

European Research on Aviation. . 73 

Ferry, Aerial. 379 

“Flag” Stops, Radio, for Anjjiatuh 472 

Flying Schools. 345 

Fog Hying.. 470 

Gasoline Testing in Air 472 

Glider Carnival Posiponemcni , 472 

Helicopter Systems. Classification ot 72 

Helium Containers 393 

Ice and Snow Landings 325 

Junkej's ”G-38*’...... 150 

Light, Boundary. 70 

Light Airplane Contest Winm-tw 45 

Light Plane Design, Winning 130 

Light Planes, Tailless, Gcrm.m 71 

Lindbergh Buys Plane. . 390 

Lindbergh Line, Progress on 472 

Model Meet . . 472 

Passenger Rate Reduction 325 

pilotogruphy, Aerial, Amati'ui 29 < 

Photograph, Record Distan* < 127 

Plane, Bir big a . . 352 

Plumbing and Heating in tla- \ir 471 

Progress of 1929. ... L52 

S,ife Aircraft Competition 232 

Ski, Airnldiie. . . . 310 

Snowphlbions.... 234 

Stocks, Aviation, Truth Abwui 30 

Students, Advice to... 369 

Stunting for Safety. . . . 370 

Sun Cumoass. 233 

runagrr Wins Competition . 232 

“This Aviation Business” 166 

“Transport Aviation,” BUn k’ft. 72 

Weather Bureau, Mobile. 390 

Wing, Flying . 389 

Winter Flying . , 70 

Zeppelin, Reiueiing in Soutli America. 308 

B 

biography AND PORTRMTS 

Barjot, H . . 178 

ciaude, (i. . . 143 

Ciowther, J. G . . 421 

De Brogile^ Prince L-V . 183 

Dempster, A. J. 263 

Ellison, W. F. A. 242 

Evans, E.S. 421 

Faircliild, S. M . .. • 194 

Fessenden, R. A. 7 

Johnson, P. G.. . • • ... 341 

Harden, Dr. A. .. 237 

Kettering, C. F. 5 

Krysto, T . , ... 261 

Lane. A. C. 101 

Michclson, A. A... 376 

Porter, R. W. 400 

Ptincc, W. K. ... ... 343 

Rigby, J. P. 103 

RutherLjrd, Sir E .. • 423 

Segrave, &r H. 185 

Young, C. M. ... 341 

BIOLOGY 

Game Bird Laws. .13 

Human Egg, How Large is the." .... ZU 

BOATS 

Outboard Motors. ...... 373 

BOTANY 

Plant's Whimsical Appetite. 226 

BRIDGES. See Enoinesrim., Civil 
BUILDING CONSTRUCTION 

Barcelona EapostUon..... 1^8 

Chi^ga Dally Naws Btillding. 190 

Chicago Hom.. 1^ 

Chmier ^ding,,. t V • • 

ConersiM Withotit or Stone- ..... 826 


Welded Steel Flooring... . 231 

BUSINESS 

Business and the Individual . . .... 269 

C 

CENTENARIANS 

Centenarians, Some Famous. 304 

CHEMISTRY 

Alcohol Consuimatlon Only Half Capacity.. 474 

Alcoiiol, Where Docs the Bootlegger Get His 397 
Asphalt Emulsions.. .316 

Bacteria May Supply Chemicals 75 

Borate Mineral, New . 164 

Calcium Sulfate D^osita, Removing. . 156 

Catalysis Reduces Cost of Acid . 156 

Chemical Jingles. 85 

Chemists Cannot Compete With Bug.. 483 

Chlorine Gas. Spectrum oi . . . 75 

CCh in Coal Blasting. . 360 

Columbium, Uses lor . . . 76 

Cornstalks, Plastic Material from 409 

Corrosiveness of Soils. . 236 

Cream Separator Principle 316 

Diphenyl as a Heating Medium., 75 

Element 91, Protactinium . 42 

Fuel Gas from Farm Waste. 245 

Freesing Mixture. .. 165 

Gases, Rare, Investigation of . 76 

Glass, Rare Earths in. 163 

(duconic Acid. 76 

Hemp, Impregnated . 164 

Immortality via Chemtsiiy .... 157 

Inferno, Modern ... .124 

Lacquer, Syntlietic. Has Synthetii Name . . 76 

Lacquers from Vinyl Resin ... 74 

Leather, Phenol Prevents Mtdd on 88 

Methane Electrocuted to Form Acetylene. , 473 

Mice Detect Poison Gns. 157 

Mineral Wool from Lead Slag 75 

Photochemical Cells . 144 

Poison Island Mystery Solved 473 

Potash from the Dc‘ad Sea 473 

Power from Arctic Waters 196 

Power Sources of the Future 141 

Protactinium, Element 91 42 

Synthetic Food Flavor (Ajinomoto) . 159, 396 

COCONUT OIL. 432 

COMMERCIAL PROPERTY NEWS 

92, 171, 252, 332, 412, 490 

COPYRIGHTS 

Denied Because of Disclosure 252 

Maps, Copyrighted, were Copied 413 

Patent and Copyright Laws, Origin ot 94 

CRIME 

Criminals, Unregenerate 429 

Police College, New York 286 

Tire Prints Trace Criminals 33 

Volunteer Prison League . 13 

CURRENT BULLETIN BRIEFS 

80, 154. 235, 318, 398, 478 
D 

DAMS. See Enginskrimo, Civil 
DIESEL ENGINES 

Airplane, Diesel in 1940 36 

Automobile, Cummins 382 

Junkers. 310 

Packard Airplane. 366 

DIRIGIBLES. Sec Aviation. 

E 

EARTH 

Eatth, How Old Is the?. 110 

ECONOMICS 

Business and the Individual ... 269 

Our Permanent Prosperity. . 108 

ELECTRICITY 

Air Conditioner, Home Size. . 468 

Barcelona, Electrical Lighting Effects at. 128 

Bone Conduction Sound Reproducer . , , 17 

Cable, Deep-Sea, Repair. 448 

Cableway, Electric ... 146 

Carbon-arc or Quart* Mercury-vapor Liglils 158 
Daylight for burgeons and Dentists. . 229 

Earth as a Power House. . 230 

Electrolysis, Refining Metals by. 220 

Fan, 8-lti^ New. ... 467 

Flood Lights Prevent Liquor Smuggling. . . 469 

Gas. Infiammable, Tetter. ^. 87 

Kitchem Electric, in Motor Bus. 469 

Lamp, Smallest and Largest Contrasted. . . 468 

Linemen of the Sea-Cable Repair. 448 

Magnetic Fields, Super,. 430 

Message Recorder. 93 

Refrigerators, Commercial Electric. 231 

Sunlight, SnhsUtuting for. 300 

Telephone Cords. Moisture Affects.. . 484 

Tickers, High-Speed. 199 

Underground Power Plant, Grand Central,. 458 

Welded Steel Flooring. 231 

ENGINEERING. CIVIL 

Bridge Approach, Hudson River. 992 

Bridie, New Concrete. 282 

Bridge, IMirOlt River. W 

BHdgest iffoe^Cnili I^lway — :... 

Bridptxg Ganynn. 
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Concrete, New Way of Curing. M 

r'liKa’a UTtotlWaV’. 273 


27: 

IL 

5i 

276 

231 

216 

391 

349 


393 
458 
74 
307 
V)2 
291 
Ethnology 


156 


469 

466 

128 

424 

135 

396 

316 


159 

156 

2^8 

158 

2?3 

408 

163 

1K8 

483 

309 

245 

238 

148 


Cuba’s Model Highway..... • 

Highway, Cfldtfprnian, Growth of... . 

Hudson River Bridge Cables... . 

Land Reclwnation by Silting. 

Pavement Roller. 

Tunnel, Detroit River. . . 

Tunnel, Mersey... 

Tunnel, Mediterranean . 

Tunnel, New York Water Supply. 306 

ENGINEERING, MECHANICAL 
Glass Resists 15-Ton Pressure 
Grand Central Power Plant 
Humidity Affects Motor Performance 
Locomotive, British “Hush Hush” 

Locomotive, German, 1700>poun(l preshuie 
'Round a Round House 
ETHNOLOGY, See Arc iitto logy, 

AND Anthropology 
EXPLOSIVES 

Dynamite for Specific Uses. . 

F 

FINANCE 
Ford Profits 

(;encral Electric’s Foreign Interests C.ain 
FINE ARTS 

Barcelona Exposition 
rambridge University 
Chicago Opeia House.. 

FIRE 

Flame-Proof Fabric 
Wot Id’s Worst Fire 
flying. See Aviation. 

FOODS 

Ajinomoto, a Japanese Food Seasoning 
Baking Powder, New 
Ceieals. Inadiatrd 
Diet, American 
Diet Causes Fatigue 
Floui. Enzyme in Bleadiing 
Fhuir Imprtfved by Ulti.i-Violet Rays 
Game IncreaMiig 
Grapefruit, Bew.iie of Noisy. 

Manna of the Exodus 
Oil, Edible, from Nut Shells 
Sffy Beans versus Milk 
Watermelons, Syrup from 
FORESTRY 

Feeding Helps Sick Trees 
Logging, Selective 
FUELS 

Ashes and Coal 
Coal, Binning Underground 
Coal Mining, Open-pit Method 
Ethvl (ias 

Fuel Gas from Farm Waste 
Methane Electrocuted to Form Acetylene 
Power Source of the Future 
C. 

GAME 

Game Bird Laws. . 

GEOLOGY 

F'arth, How Old Is thr> 
liarthuuakes and California 
Earthquakes and Submarine Cables 
Hog, Giant 
Mastodon Hones 
power from the Earth 
Yfisemite’s Winter Finery . . . 

GLASS 

Fused Quartz Manufacture. . 

(,LIDERS. See Aviation 
government 

Citizenship, Costs of 
Criminals, Unr» generate 
Rights of the C*ovcrncd 
H 

HEATING AND VENTILATION 
Air Conditioner, Home Size 
All, Good and Bad. 

M 

MECHANICAL ENGINEERINt; .See Enginkkr- 
iNC, Mechanical. 

MEDICINE 

Anaphylaxis. 

Cancer .. . ... 

Centenaiiana, Some Famous . 

Carbon Monoxide Poisoning 
CigaretB and Cigarct Smoke 
Crippled, Care of the 
Daylight for Surgeons and Dentists 
Deafness in Ancient Times 
Eye. Lens of the ... 

Diet, Meat . • • ■ • ‘ • 

First Aid for Motonsts. . . 

Hearing Without Eais ... 

Heart, Operations on tlie. 

Hearts ot Athletes. 

Hemoglobin, Determining. 

Hospitals of the U. S .. 

Infection, Character of ... 

Infection, ^rioua and Vitamines. 

Influenza.. 

Illness, Extent of. • • , . ,. 

Malaria. Can We Banish It?. 

Malingerer The... , ■ . 

Musctilar Relaxation. Apparatus for.. . . 

Neck, Dislocations of the. 

Parrot Disease...... • • . 

Phosphorus Poison from Roach Paste. 

Poison Island Mystery Solved. 

ShS2S?or^im-Viokt'R^^^ . 

S^letFmr. . 


Speech and Intelligence. 

Spine, Inflammation of. 

Sugar and Convulsions.. 
Swimming Speed Analyzed 
Tuberculosis, Gerson Diets in 
Tuberculosis. Symptoms ot, 
Watermelon Seed Makes Drug 
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METALLURGY, See Mines and Metallurgy. 
MERCHANT MARINE 
American Ships and American Prosperity. . 105 

Enropa —World’s Fastest Liner 451 

Sea Safety Awards 1{1 

Sea Safety Contest Winners . 39 

METEOROLOGY 

Weather Bureau, Mobile. 390 

MINES AND METALLURGY 

Alclad (Aluminum) for Blimp .... 314 

Aluminum and its “Hard Boiled” Alloys. . 425 

A'iieghany Metal • • 403 

Aluminum, Coating for Puinling . . 237 

Asphalt Emulsions Protects Meuils. .. 316 
Beryllium .... * 

Boiute Mineral, New .. i64 

Coal Blasting Without Explosives.. . 360 
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